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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the edge of a block boundary part from being 
excessively smoothed in the case of removing block noise from an image decoded in 
each block of pixels. 

SOLUTION: The filtering of block boundary pixels is controlled on the basis of a wide 
area characteristic value indicating the degree of block noise in the whole decoded 
noise and a local value indicating the edge probability of the block boundary pixels. At 
the time of judging that no distortion exists in a target image from the wide area 
characteristic valuethe whole processing is accelerated by completely omitting 
filtering. A wide area characteristic calculating function part 122 calculates the wide 
area characteristic value on the basis of a difference between a block boundary level 
difference and a level difference in the block or the like. A near-by characteristic 
calculating function part 123 detects edge probability by using the secondary 
differential value of intra-block pixels adjacent to the block boundary pixels. The edge 
probability can be detected also by double standard including the continuous edge 
strength of the block boundary pixels. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image processing device which reduces a block noise of an image 
decoded by a block unit which consists of two or more pixelscomprising: 
A broader-based characteristic calculating means which calculates broader-based 
weighted solidity of said whole picture based on a two or more pixels level of said 
block of each. 

A neighborhood characteristic calculating means which calculates neighborhood 
weighted solidity of a boundary part of said block based on a two or more pixels level 
of the boundary part concerned. 

A filtering means which changes a level of a pixel of said boundary part based on said 
broader-based weighted solidity and said neighborhood weighted solidity. 

[Claim 2]The image processing device according to claim 1 characterized by what said 
broader-based characteristic calculating means calculates said broader-based 
weighted solidity for based on a level difference between block boundary pixelsand a 
level difference between pixels within a block of the same block as the boundary pixel 
concerned. 

[Claim 3]The image processing device according to claim 1 or 2 characterized by what 
said broader-based characteristic calculating means chooses a use pixel when 
calculating said broader-based weighted solidity for based on a level difference 
between pixels. 

[Claim 4]In an image processing method which reduces a block noise of an image 
decoded with an image processing device by a block unit which consists of two or 
more pixelsThe image processing device concerned calculates broader-based 
weighted solidity of said whole picture based on a two or more pixels level of said 
block of eachAn image processing method characterized by what neighborhood 
weighted solidity of a boundary part of said block is calculated based on a two or 
more pixels level of the boundary part concernedand a level of a pixel of said 
boundary part is changed for based on said broader-based weighted solidity and said 
neighborhood weighted solidity. 

[Claim 5]In a program for reducing a block noise of an image decoded by a block unit 
which consists of two or more pixelsThe program concerned calculates broader- 
based weighted solidity of said whole picture based on a two or more pixels level of 
said block of eachNeighborhood weighted solidity of a boundary part of said block is 
calculated based on a two or more pixels level of the boundary part concernedA 
program for image processing characterized by what is been for making a computer 
realize a function to change a level of a pixel of said boundary part based on said 
broader-based weighted solidity and said neighborhood weighted solidity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention once compresses an original image (inputted 
image) with various kinds of highly efficient image coding systemsand relates to the 
image processing devicethe image processing methodand the program for image 
processing for [ which is distorted and reduces a noise ] being contained in the 
reproduced image generated by data processingsuch as subsequent decoding and 
inverse quantization. 

[0002]This specification describes a "decoded image" the image which is the target 
of noise reduction. "Edge'' is used by the mind containing the "line" in a picture if 
needed. 

[0003]In recent yearsa digital color image can see now frequently by the spread of 
digital camerasetc. 

[0004]In the case of this digital color imageprocessing of the compression of image 
data which made the unit the block of 8 pixels x eight 

linespreservationreproductionetc. is performedfor example by the numerals and 

decryption form of JPEG (Joint Photographic Experts Group). 

[0005]The process of carrying out the data compression of the inputted image is - 

two-dimensional DCT (Discrete Cosine Transform: discrete cosine transformer 

example. 

- they are the quantization to the conversion factor calculated by this DCTvariable 
length coding to the conversion factor after this quantizationetc. 
[0006]two-dimensional IDCT (inverse transformation of DCT) to which the process of 
generating a reproduced image from the image data after coding follows the inverse 
quantization following - variable-length decryption and this decryptionand this inverse 
quantizationfor example 
It is ****. 

[0007]The JPEG system can compress the file size of the compressed image into 
about 1 / two to 1/20 compared with an incompressible pictureand is suitable for 
preservation of image dataand communication. 

[0008] Howeverif the compression ratio of coding is made highvarious distortion (a 
block noisea mosquito noiseetc.) will arise in a reproduced imageand image quality will 
deteriorate remarkably. 

[0009]This invention responds to the request of liking to deter generating of the noise 
accompanying such highly efficient image codingand to aim at image quality 
improvement of a reproduced image. 

[0010]When the quantization of the inputted image conversion factor which can be 
foundfor example by two-dimensional DCT of a block noise is very coarsethe block 
groups of others [ inside / of a reproduced image ] are coding noise in which a block 
which is different in a form with an unnatural regeneration level appears. 



[001 1]A mosquito noise is coding noise which becomes wavelike (the mosquito is 
flying like) and appears in the reproduced imagewhen it is considered for coarse 
quantization that the conversion factor of the high region frequency component of an 
inputted image is "0." Many high region frequency components are generated when an 
input picture signal has a luminance change with rapid edge etc. 
[0012] 

[Description of the Prior Art]Conventionallythe technique of removing a block noise 
etc. is indicated with the following publication of patent applications etc. 
1. JP7-38762A 2. JP2-57067A [0013]In the block noise removal technique of JP7- 
38762A. - Extract the adjacent pixel value of the number of predetermined groups 
from the block border of the decoded image itselfand each inside of a block firstThe 
degree of the block noise to the whole picture was computed based on itit responded 
for suiting lately [ - ] (have many block noises occurred in that picture or not?)and 
the characteristic of a post-processing filter is changed. These contents of change 
are uniform to a whole block. 

[0014]That iswhen many block noises had occurredthe big filter of leveling was 
uniformly applied to the whole blockand if there is little generating of a block noisethe 
small filter of leveling will be uniformly applied to the whole block. 
[001 5]In the block noise removal technique of JP2-57067A. - Ask for the difference 
of the pixel value before each filtering of the block border adjacent pixel of a decoded 
imageand the pixel value after filteringetc - based on the positive/negative of the 
product of the difference values of each adjacent pixel concerned concernedand the 
size of the difference value (absolute value) concernedeach pixel value of the 
adjacent pixel concerned is selectively set as the value before and after filtering. 
[0016]for examplethe pixel whose difference value (absolute value) concerned is 
smaller than a thresholdwhen a product is a negative valuejudging it as a block noise 
pixel and using the pixel value after filtering - it judges that the pixel with the bigger 
difference value (absolute value) concerned than a threshold is not a block noise pixel 
but an edge pixeland the pixel value before filtering is used. 

[0017]That isit has determined whether filter the pixel based on the pixel value of the 

adjacent pixel of the block border of a smoothing object itself (smoothing). 

[0018] 

[Problem(s) to be Solved by the Invention]There were the following problems by the 
conventional block noise removal technique. 

[0019]In the case of JP7~38762Ait is filtering by choosing the filter characteristics 
according to the degree of the block noise of the whole decoded imagebut regardless 
of the existence of edgea uniform filter will be covered over all the blocks. 
[0020]As a resultstrong filtering is performed uniformlynot only the block noise that is 
a smoothing object but the edge which should be displayed as it is disappearsand a 
reproduced image is made to produce a Japanese quince in the decoded image judged 
that many block noises have occurred. 



[0021 ]ln the case of JP2-57067Adistinction of edge and a block noise is performed 
only using the pixel value information local so to speak on a block borderbut both 
perfect distinction is impossible. It is because the edge which resembled the block 
noise closely dramatically may exist in a decoded image. It remains without all the 
details (fine level fluctuationsteep changeetc.) of an inputted image especially 
deteriorating by a low compression picture. Many things similar to a block noise exist 
in the details of such a picture. 

[0022]As a resultfiltering is performed also to the block boundary pixel in which a 
block noise originally does not existit will be fault smoothness and image quality will 
deteriorate rather than forward [ to filter ]. The useless processing time which 
becomes fault smooth filtering in this way arises. 

[0023]Thenthe broader-based weighted solidity which shows the grade of the block 
noise of the whole decoded image by this inventionBased on the neighborhood 
weighted solidity local so to speak which shows the edge possibility and noise 
possibility of a block boundary portionfiltering to a block boundary pixel etc. is 
controlled and it aims at preventing the fault smoothness of a block border. 
[0024] 

[Means for Solving the Problem]This invention solves this technical problem as 
follows. 

(1) A broader-based characteristic calculating means which asks for broader-based 
weighted solidity of said whole image an image processing device which reduces a 
block noise of an image decoded by a block unit which consists of two or more pixels 
based on a two or more pixels level of said block of eachlt has a neighborhood 
characteristic calculating means which calculates neighborhood weighted solidity of a 
boundary part of said block based on a two or more pixels level of the boundary part 
concernedand a filtering means which changes a level of a pixel of said boundary part 
based on said broader-based weighted solidity and said neighborhood weighted 
solidity. 

(2) In the above (Dsaid broader-based characteristic calculating means calculates 
said broader-based weighted solidity based on a level difference between block 
boundary pixelsand a level difference between pixels within a block of the same block 
as the boundary pixel concerned. 

(3) In the above (1) and (2)said broader-based characteristic calculating means 
chooses a use pixel when calculating said broader-based weighted solidity based on a 
level difference between pixels. 

[0025]According to this inventionbased on broader-based weighted solidity (grade of 
a block noise in the whole picture) of the whole pictureand neighborhood weighted 
solidity (grade of edge possibility or noise possibility) of a block boundary portionlike 
the above (1 filtering to a pixel of the boundary part concerned is performedand fault 
smooth" to an edge pixel of "block boundary portion which became a problem by 
conventional technologyetc. are kept from arising by this. "A pixel of a block boundary 



portion" is a concept containing a pixel the block boundary pixel itself and near it. 
[0026]If it turns out that distortion does not exist in an object image from this 
broader-based weighted solidityby carrying out through [ of the filtering processing ] 
thoroughlyimprovement in the speed of the whole processing can be attained. 
[0027]In distortion removaledge which existed from the firstfor example in a picture is 
detectedand not filtering becomes the edge concerned with an important point. 
Howeversince a level difference changes with the compression ratios at the time of 
block noises saving a picturefor exampledistinction of a noise and edge is very 
difficult only at neighborhood weighted solidity like a level difference of a block 
boundary pixel. By thena thing for which broader-based weighted soliditysuch as a 
grade of a block noise of the whole pictureis grasped from a pixel value extracted 
from the wide range of a pictureand a block noise and edge are distinguished based 
on this and neighborhood weighted solidity. Distinction performance is raised and it 
enables it to filter only to distortion in a picture. 

[0028]Incidentallysince it computes from a pixel value in a picturebroader-based 
weighted solidity can be satisfactorily appliedeven when header information (quantized 
value indicated to header information of a graphics file saved in JPEG form) etc. of a 
graphics file a picture characteristic is indicated to befor example cannot be used. 
Thusit is characterized by using broader-based weighted solidity showing the 
characteristic of not only a pixel value near the filter application pixel but a wide 
range portion in a picture in the case of filter control. 

[0029]Like the above (2)based on a level difference (it is called a "block border level 
difference" if needed.) between block boundary pixelsand a level difference (it is 
called "a level difference within a block" if needed.) between pixels within a 
blockcalculate broader-based weighted solidity of the whole decoded imageand by 
thisAccuracy of the broader-based weighted solidity concerned is raised. 
[0030]It is arbitrary whether that it is even a calculation target pixel of a block border 
level difference (the same block) uses the next pixel as a calculation target pixel of a 
level difference within a block. And when using a pixel of one next doorit is arbitrary 
of which direction a pixel is chosenand a pixel of level and not only a perpendicular 
direction but an oblique direction may be chosen. 

[0031]Hereit makes it possible for picture characteristics (quantity of a noiseimage 
qualitya quantization stepetc.) to be computable. For exampleJPEG form performs 
lossy compression for every block of 8x8 units. Thereforesince correlation is lost for 
every blockin a block borderdistortion often actualizes. Thereforethe characteristic of 
distortion by referring to a level difference of a block border and a level difference 
within a block can be grasped wellit is distortedand it becomes possible to compute a 
deteriorating degree of image qualityetc. 

[0032]And therebyit makes it possible to calculate broader-based weighted solidity 
correctlyusing an adjacent pixel within a block of a block boundary pixel as a pixel 
within a block. For examplein a picture with much edgelevel differences may differ 



greatly for every pixel. Under the present circumstancesif a block border level 
difference and a level difference within a block are acquiredit will become ambiguous 
whether a cause which a difference produces to both is in a block noiseand whether it 
is in edge. In order to prevent such obscurityboth need to acquire from the nearest 
possible place. 

[0033]Broader-based weighted solidity is calculated based on size relation (ratio) of a 
standard deviation value of parent population of - block border level difference and 
each level difference within a block- It is asking based on size relation (ratio) of a 
number corresponding to a pixel when a block border level difference is larger than a 
level difference within said blockand a number corresponding to a pixel when said 
block border level difference is smaller than a level difference within said block. 
[0034]Generallywhen not performing numerals and decryption for every blockboth are 
the same and a histogram of a block border level difference and a level difference 
within a block takes a campanulate form centering on "0." On the other handin a 
picture with a block noisea difference arises in a standard deviation value over a level 
difference of 2 **. Thereforequantity of a block noise can be presumed by measuring 
size relation of these two standard deviation values. 

[0035]If a block noise does not exist at alia ratio of standard deviation to a block 
border level difference and standard deviation to a level difference within a block 
becomes close to "100%"and the ratio concerned will easily exceed 100% by a picture 
which has a block noise conversely. 

[0036]When a block noise is in a pictureit is thought that a case where a block border 
level difference becomes larger than a level difference within a block increases. 
Thereforequantity of a block noise can be specified by verifying which [ of this level 
difference ] is large. 

[0037]A C1 number (for examplethe below-mentioned block boundary pixel group 
number) corresponding to a pixel when a block border level difference is larger than a 
level difference within a blockWhen comparing a C2 number corresponding to a pixel 
when a level difference within a block is larger than a block border level differencelf a 
block noise does not exista value (this is hereafter called a "level difference ratio".) 
of C1-/(C1+C2) *100 will be about 50%if it sees by the whole pictureand a level 
difference ratio of a picture which has a block noise conversely will exceed 50%. 
[0038] Drawing 19 is an explanatory view showing a histogram (the 1) of a level 
difference ratio of a picture with a block noise and a block-noise-less picture which 
were sorted out by visual observation. A vertical axis of a histogram is a rate over a 
number of a picture of picture totals for evaluation which take a value of the level 
difference ratio. For example70%of the number of pictures is about 9% of the total 
number of picturesand a level difference ratio computed with an image processing 
device shows that it all is a picture with a block noiseand the picture by which visual 
observation was carried out. 

[0039]It is asking for this level difference ratio on condition of the following. 



1. A used picture for evaluation : 53 JPEG image 2. experiment procedure (a) acquired 
from commercial digital camera Visual observation of the described image is carried 
outand it sorts out in a picture with a block noiseand a picture which is not. 

(b) Acquire 4(neighborhood)= 32 block border 8x level differences in a picture per 
block. When acquiring a level difference within a blocka pixel used when computing a 
block boundary pixel level differenceand pixel [ pixel / the ] shifted 1 pixel within the 
same block are used. 

(c) Above (a) A C1 number corresponding to a pixel when a block border level 
difference is larger than a level difference within a block to each picture sorted outA 
C2 number corresponding to a pixel when a level difference within a block is larger 
than a block border level difference is calculatedand a level difference ratio is 
computed using these C1 and C2. This (b) and (c) A processing subject is an image 
processing device. 

[0040]A histogram of a graphic display shows that correlativity exists between a 
sorting result of a block noise picture by visual observationand a computed value of a 
level difference ratio by an image processing device. That issignificance as broader- 
based weighted solidity of a picture of this level difference ratio is verified. 
[0041] Drawing 20 is an explanatory view showing a histogram (the 2) of a level 
difference ratio of a picture with a block noise and a block-noise-less picture which 
were sorted out by visual observation. 

[0042]A histogram of drawing 20 shows that a level difference ratio of a picture with a 
block noise sorted out by visual observation and each block-noise-less picture was 
more clearly distinguished sharply compared with it of drawing 19 . 
[0043]This is because a level difference ratio was computedonly when difference of a 
block border level difference and a level difference within a block has exceeded a 
level range of a grade which is not known by people's eyes. Other verification 
conditions are the same as that of a case of drawing 19 . 

[0044]That isin a picturemany pixel groups which have a level difference which people 
look at and cannot be distinguished exist. It becomes an obstacle when this computes 
a level difference ratio. Thereforea level difference which appearance does not 
understand beforehand was measured and this was made into a thresholdand when a 
difference between a block border level difference and a level difference within a 
block was less than this thresholdit decided not to consider it as an object of 
verification. 

[0045] Like the above (3)based on a level difference between pixelsa use pixel for 
broader-based weighted-solidity calculation is chosenand this is attaining 
improvement in the speed of this calculation processing. 

[0046]That isif all block border level difference and a level difference within a block 
are used among a picture simply because of calculation of broader-based weighted 
soliditya block noise will be hard to be reflected when high frequency 
componentssuch as a wooden branchexistfor example on a block border. Thusfor a 



certain reasoninto a picturea pixel for which it is not suitable is also choosing as 
calculation of broader-based weighted solidity a pixel used for the calculation 
processing concerned. 

[0047]A level difference in which a block noise was reflected is hard coming to appear 
in a block boundary pixel which consists of high frequency components. Thereforea 
block border which consists only of low-frequency components is chosen as 
calculation of broader-based weighted solidityand broader-based weighted solidity is 
computed only for this block border. 

[0048]Since it is a low-frequency component if a level difference of a pixel is lowit is 
effective to judge by whether both a block border level difference and a level 
difference within a block are below a threshold. Even if it is not able to pinpoint a 
block border formed only by all the low-frequency components by this method in 
computing broader-based weighted solidityif a large number [ a block border ] in a 
picturethere will be no problem in particular. 

[0049]Discrimination accuracy of edge and a block noise is raised by judging edge 
possibility like the after-mentioned based on a quadratic differential value of a pixel 
within a block which adjoined a block boundary pixeland continuation edge intensity of 
a block boundary pixel. 

[0050]For exampleloose (a quadratic differential value is small) edge of boom hoisting 
may not be detected only with a quadratic differential value. As a resultit filters to 
edge (fault smoothness) and image quality deteriorates remarkably conversely. It is 
remarkably conspicuous when it occurs in a portionas this phenomenon is 
continuation edge especially. Thusin order to have to detect absolutelywhen 
continuous edge detects edge possibilityit needs to take the continuity of edge into 
consideration. 

[0051]Since large (a quadratic differential value is large) edge of boom hoisting is 
detectable with a quadratic differential valuecomputational complexity for edge 
detection can be substantially lessened by using edge intensity only for a portion 
which was not able to detect edge possibility in this quadratic differential value. 
[0052]The continuity of edge can be judged by small computational complexity. 
Usuallyin order to judge continuityedge intensity is computed [ be / it / under / 
picture / whole / all the / receiving ]and when a pixel with edge intensity beyond a 
threshold continuesit is assumed there that it is continuing. Howeverit is necessary to 
detect edge intensity to the whole picture in this methodand there is much 
computational complexity. 

[0053]Thenwhen all edge intensity that computed an edge direction of a certain pixel 
and in which only a pixel which exists in the direction considered that the edge stands 
in a row computed and computed edge intensity is beyond a thresholdthe pixel is a 
part of continuation edgeand suppose that there is edge continuity. It becomes 
unnecessary to process in the whole picture by this. 

[0054]By searching for the noise possibility of the pixel concerned further as the 



neighborhood characteristic of a block boundary portionwhen [ of a pixel of the 
boundary part concerned ] edge possibility is searched for first and it judges with 
"The pixel concerned is not edge"Unnecessary filtering processing to edge and a 
block boundary portion (level flat part) applicable to neither of a noise is prevented. 
[0055]Like the after-mentionedwhen difference before and behind change of a pixel 
value of a block boundary pixel is beyond said broader-based weighted 
soliditySuperfluous filtering of a block boundary pixel judged to be a block noise is 
prevented by re-changing the pixel value concerned into the new pixel value based on 
a pixel value and broader-based weighted solidity before change. 
[0056]This invention targets the object further an image processing device with such 
a feature also for an image processing method using the device concernedand a 
program for image processing used with the device concerned. 
[0057] 

[Embodiment of the InventionjAn embodiment of the invention is described with 
reference to drawing 1 t hru/or drawing 18 . 

[0058] Drawing 1 is an explanatory view showing an entire configuration after removing 
the received color image image (decoded image) the block noisein case a printer 
outputs. 

[0059]The color image picture 100 consists of the header data 101 and the image 
data 102and is memorized by PC(computer) 110. The header data 101 include the 
quantization table etc. 

[0060]The image data 102 is coded and decoded by the block unit of 8 pixels x eight 
linesand the whole image comprises a block of the n line m sequence. 
[0061 ]The image-data-transfer function part 1 1 1 of PC1 10 transmits this image data 
(decoded image) to the printer 120after performing data processingsuch as decoding 
to the color image image 100inverse quantizationand two-dimensional IDCT. 
[0062]After that noise rejection function part 121 removes the noise in an imagethe 
print output of the printer 120 which received the decoded image which consists of a 
block of this n line m sequence is carried out. 

[0063]This noise rejection function part 121 is provided with the broader-based 
characteristic calculation function part 122the neighborhood characteristic calculation 
function part 123and the filtering function part 124. 

[0064]The broader-based characteristic calculation function part 122 calculates the 
broader-based weighted solidity which shows the grade of the block noise of the 
whole pictureand the characteristic calculation function part 123 will calculate soon 
the neighborhood weighted solidity which shows the grade of the edge possibility of a 
block boundary pixelor noise (block noise) possibility. 

[0065] Drawing 2 is an explanatory view showing the relation between the block groups 
of the pixel (8x8) in a pictureand a block boundary pixel. 

[0066]It is hereand the pixels a and d show the block boundary pixel of next doorsand 
the pixel b shows the right-hand pixel of the pixel aand the pixel c shows the left- 



hand pixel of the pixel drespectively (in the case of the pixel of a line writing 
direction). These pixels cdand a and b form the block boundary pixel group of a lot. 
[0067]The pixel of explanation which is the target of filtering for convenience is made 
into the block boundary pixels a and d of a graphic display hatching portionand this is 
described as a "filter application pixel" if needed. The subscript (ij) of each pixel 
shows that the pixel belongs to the block of an i line j sequence. 
[0068] Drawing 3 is an explanatory view showing the outline (the 1) of the block noise 
solvent wiping removal procedure in drawing l and the contents are as follows. In this 
processingedge possibilityis used as weighted solidity soon. 
[Process 201] The image-data-transfer function part 1 1 1 of PC(computer) 110 
transmits the image data after decoding the color image image 100 to the printer 120. 
[Process 202] The broader-based characteristic calculation function part 122 of the 
printer 120 which received this image data computes broader-based weighted-solidity 
BP 1 (Broad parameter) about the block border level difference of the whole picture 
with the procedure of drawing 4 . 

[Process 203] The neighborhood characteristic calculation function part 123 of the 
printer 120 specifies the group of a lot out of the block boundary pixel group of level 
and a perpendicular direction who has not performed detection processing of edge 
possibility yet. 

[Process 204] The characteristic calculation function part 123 will compute each 
quadratic differential value to this group's block boundary pixel (filter application pixel: 
the pixels a and d of drawing 2 )and every next door side pixel (the pixels b and c of 
drawing 2 ) of thatand will detect the edge possibility of the block boundary pixel 
concerned soon (refer to drawing 5 thru/or drawing 7 ). 

[Process 205] When it judges with it not being equivalent to edge or a lineit shifts to 
the process 206and the block boundary pixel concerned shifts to the process 
207equivalent to edge or a linethen when it judges. An execution subject is the 
characteristic calculation function part 123 soon. 

[Process 206] The filtering function part 124 of the printer 120 performs filtering to 
the block boundary pixel a7 of edgeand each of a8 (refer to drawing 6 ) with the 
procedure of drawing 8 . When the difference of the pixel value before filtering and the 
pixel value after filtering exceeds broader-based weighted-solidity BPIherelt judges 
with the filtering concerned being fault amendmentand the value which added this 
broader-based weighted solidity to the pixel value before filtering (or subtraction) is 
usedwithout using the pixel value after filtering. 

[Process 207] When the detection processing of the edge possibility to the block 
boundary pixel group of all the groups is not endedit returns to the process 203. 
[0069]In additionWhen broader-based weighted-solidity BP1 calculated in [the 
process 202] is below a predetermined valuethe subsequent block noise solvent 
wiping removal to an object image may be omitted like below-mentioned drawing 12 . 
[0070] Drawing 4 is an explanatory view showing the calculation procedure of broader- 



based weighted-solidity BP1 of drawing 3 and the contents are as follows. The pixel 
number of the expedient top of explanation and drawing 2 is used. 
(s1 1) Unsettled block boundary pixel group a-d of a lot is specifiedand it progresses 
to the following step. 

(s12) It judges whether the pixel value of the pixels c (ij) and b (ij+1) which adjoin the 
block boundary pixels a (ij+1) and d (ij) is the samein "YES"(s11)returnsandin 
"NO "progresses to the following step. Since it does not become helpful as a block 
noise when the pixel value of the pixels c (ij) and b (ij+1) is the samefinishing 
[ processing of the block boundary pixel group of the lot concerned ] is used. 
(s13) Following formula Ns(ij) = (| 2.0/.) By 3.0*c (ij)+1.0 /3.0 *b (ij+1) -d (ij) |+| 
1.0/3.0*c (ij)+2.0 / 3.0*b (ij+1) -a (ij+1) | / 2.0. The noise size Ns (ij) of this block 
boundary pixel is computedand it progresses to the following step. It may be made to 
use the formula of the level difference of the pixel d (ij) and the pixel a (ij+1)and the 
level difference of the pixels c (ij) and d (ij) and the pixels a (ij+1) and b (ij+1) instead 
of this formula. 

(s14) Only "1" **************s AC which adds this computed Ns (ij) to the total 
value TNs of noise sizeand shows the number of times of additionand it progresses to 
the following step. Both the initial values of these data are "0." 

(s15) It judges whether the broader-based weighted-solidity calculation processing to 
the block boundary pixel groups of all the group was finishedin "YES 'progresses to the 
following stepandin "NO returns to a step (s1 1).(s16) By calculation of TNs/ACthe 
average value of the noise size of each block boundary pixel of an object image is 
calculatedand this is set to broader-based weighted-solidity BP1. 
[0071] Drawing 5 t hru/or drawing 7 are the explanatory views showing the outline of 
edge possibility detection of the processes 204-206 of drawing 3 etc.and filtering. 
Herethe quadratic differential value has detected edge possibility. The detection 
technique of the edge possibility by this quadratic differential value is used also in the 
block noise solvent wiping removal procedure of below-mentioned drawing 1 2 . 
[0072]Heredelta 2 Ln shows the pixel value (lightness value) of the arbitrary pixels 
anLn and a primary differential valueand deltaLn and a quadratic differential value 
using the horizontal pixel aO - a15 which attached the pixel number of explanation 
different from drawing 2 f or convenience. Pixel a7 and a8 is a block boundary pixel (filter 
application pixel). Of coursesame processing can be performed by replacing a row and 
column also to a vertical block boundary pixel group (pixel row). 
[0073]delta 2 Ln calculates primary differential value deltaLn and the quadratic 
differential value of the arbitrary pixels an with a following formularespectively. 
- deltaLn =Ln -L (n-1) and delta 2 Ln =(L (n+1) -LnMLn -L (n-1)) =L (n+1)+L (n-1)- 
2Ln[0074]And when both the absolute values of quadratic differential value delta 2 L6 
to next door side pixel a6 [of ^ esameblockas ^^^ and delta 2 L9 

are less than a predetermined threshold (=2.0). Filtering to filter application pixel a7 and 
a8 is performed noting that the possibility of a block noise is high. If it puts in another 



way and at least one side of the absolute value of quadratic differential value delta 2 L6 
and delta 2 L9 will be beyond a thresholdfiltering to filter application pixel a7 and a8 will 
not be performed. 

[0075] Drawing 5 shows the example of the line which exists in a block border. At this 
examplethe absolute value of quadratic differential value delta 2 L6 of next door side 
pixel a6 and a9 and delta 2 L9 is "1"Are set to "8"namelysince at least one side of the 
absolute value concerned becomes beyond a threshold (=2.0)Filtering to filter 
application pixel a7 and a8 is not performed. 

[0076] Drawing 6 shows the example of the block border where there is no boom 
hoisting and the high frequency component was missing. In this example boththe 
absolute value of quadratic differential value delta 2 L6 of next door side pixel a6 and a9 
and delta 2 L9 is set to "0"namelysince both the absolute values concerned become in 
less than a threshold (=2.0)filtering to filter application pixel a7 and a8 is performed. 
[0077] Drawing 7 shows the example of the edge which exists in a block border. In this 
example boththe absolute value of quadratic differential value delta 2 L6 of next door 
side pixel a6 and a9 and delta 2 L9 is set to "2"namelysince at least one side of the 
absolute value concerned becomes beyond a threshold (=2.0)Filtering to filter 
application pixel a7 and a8 is not performed. 

[0078] Drawing 8 is an explanatory view showing the filtering procedure (process 206) 
of drawing 3 and the contents are as follows. 

(s21) By following formula F (a7) = (L6+L7+L8) / 3F (a8) = (L7+L8+L9) / 3the block 
boundary pixel a7 and the filtering value F of a8 are computedand it progresses to the 
following step. L6L7L8and L9 are the pixel values ( drawing 5 t hru/or lightness value of 
drawing 7 ) before filtering of the pixel a6a7a8and a9respectively. 
(s22) Following formula |L7 It judges whether -F(a7) |<= wide area weighted-solidity 
BP1 is materializedin "YES"progresses to the following stepandin "NO 'progresses to 
a step (s24). 

(s23) The value of F (a7) is set as new pixel value L7 ' of the pixel a7. 

(s24) Following formula L7 '=L7 By +(F(a7)=-L7) (/|(F(a7)-L7) |) *BP1new pixel value 

L7 ' of the pixel a7 is computedand it progresses to the following step. 

(s25) Following formula |L8 It judges whether -F(a8) |<= wide area weighted-solidity 

BP1 is materializedin "YES"progresses to the following stepandin "NO"progresses to 

a step (s27). 

(s26) The value of F (a8) is set as new pixel value L8 1 of the pixel a8and it 
progresses to the following step. 

(s27) Following formula L8 '=L8 By +(F(a8)-L8) (/|(F(a8)-L8) |) *BP1new pixel value 
L8 ' of the pixel a8 is computed. 

[0079] Drawing 9 is an explanatory view showing the outline (the 2) of the block noise 
solvent wiping removal procedure in drawing l and the contents are as follows. 
[0080]The expedient top of explanation drawing 5 or the pixel number of drawing 7 a 
lightness valuea primary differential valueetc. are used. In this processingnoise 



possibilityis used as weighted solidity soon. 

[Process 301] The same image-data-transfer processing as the process 201 of 
drawing 3 is performed. 

[Process 302] The same broader-based weighted-solidity BP1 (Broad parameter) 
calculation processing as the process 202 of drawing 3 is performed. 
[Process 303] The neighborhood characteristic calculation function part 123 of the 
printer 120 specifies the group (for examplea6 - a10) of a lot out of the block 
boundary pixel group of level and a perpendicular direction who has not performed 
detection processing of noise possibility yet. 

[Process 304] Following formula Npo= 5.0*|deltaL8 |/(|deltaL6 |+|deltaL7 |+|deltaL8 
|+|deltaL9 |+|deltaL10|) 

It is alike and the noise possibility Npo of this block boundary pixel (filter application 
pixel) a8 is computed more. 

[Process 305] When equivalent to a noise pixel then it judges to itit shifts to the 
process 306and when the block boundary pixel concerned judges with it not being 
equivalent to a noise pixelit shifts to the process 307. The execution subject of the 
process 304305 is the characteristic calculation function part 123 soon. 
[Process 306] The same filtering processing as the process 206 of drawing 3 is 
performed to the noise pixel concerned. 

[Process 307] When the detection processing of the noise possibility to the block 
boundary pixel group of all the groups is not endedit returns to the process 303. 
[008 1]The judging standard of the above-mentioned process 305 is whether "Npo>= 
4.0" is materializedthe block boundary pixel of "Npo>= 4.0" is judged with a "noise 
pixel"and the block boundary pixel of "Npo< 4.0" is judged with "It is not a noise 
pixel." 

[0082]It is based on what a level is changed rapidly in - block border this [ whose ] is 
the feature of a block noise fieldand the level of each pixel within - block is hardly 
changed for. 

[0083]For examplethe noise possibility Npo of the pixel a8 (the pixel a6 - a10) of - 
drawing 5 is "2.2." 

- The noise possibility Npo of the pixel a8 (the pixel a6 - a10) of drawing 6 is "5.0." 

- The noise possibility Npo of the pixel a8 (the pixel a6 - a10) of drawing 7 is "2.5." 
It becomes. "5.0" is also the maximum of Npo. 

[0084] Drawing 10 is an explanatory view showing the outline (the 3) of the block noise 
solvent wiping removal procedure in drawing l and the contents are as follows. 
[0085]The expedient top of explanation drawing 5 or the pixel number of 2 of drawing 7 
and a lightness valuea primary differential valuea quadratic differential valueetc. are 
used. In this processingthe both sides of "edge possibility" and "noise possibility" are 
used as weighted solidity soon. 

[Process 401] The same image-data-transfer processing as the process 201 of 
drawing 3 is performed. 



[Process 402] The same broader-based weighted-solidity BP1 (Broad parameter) 

calculation processing as the process 202 of drawing 3 is performed. 

[Process 403] The same group specific processing as the process 203 of drawing 3 is 

performed. 

[Process 404] The same edge possibility detection processing as the process 204 of 
drawing 3 is performed. 

[Process 405] The same edge possibility decision processing as the process 205 of 
drawing 3 is performedand when it judges with it not being equivalent to edge or a 
lineit shifts to the process 406and the block boundary pixel shifts to the process 
409equivalent to edge or a linethen when it judges. 

[Process 406] The same noise possibility detection processing as the process 304 of 
drawing 9 is performed. 

[Process 407] The same noise possibility decision processing as the process 305 of 
drawing 9 is performedwhen the block boundary pixel is equivalent to a noise 
pixelthen judges to itit shifts to the process 408and when it judges with it not being 
equivalent to a noise pixelit shifts to the process 409. 

[Process 408] The same filtering processing as the process 206 of drawing 3 is 
performed to the noise pixel concerned. 

[Process 409] When the detection processing of the edge possibility to the block 
boundary pixel group of all the groups is not endedit returns to the process 403. 
[0086]In addition[Process 302] **When broader-based weighted-solidity BP1 
calculated in [the process 402] is below a predetermined valuethe subsequent block 
noise solvent wiping removal to an object image may be omitted like below-mentioned 
drawing 12 . 

[0087]In the case of the block noise solvent wiping removal procedure of drawing 
IQabout a block boundary pixel. - Without performing filtering processing to the pixel 
concernedwhen edge possibility is judged first and it judges that it is - ''edge part"- 
When it judges "it is not an edge part' judge the noise possibility of the pixel 
concerned further- When it judges "it is not a noise part"when it judges "it is a noise 
part"perform filtering processing to the pixel concerned for the first timewithout 
performing filtering processing to the pixel concerned. 

[0088]It prevents that this performs useless filtering processing to edge and the block 
boundary portion (level flat part) which is not any of a noiseeitherand while preventing 
degradation of a reproduced imageshortening of the important point processing time 
of block noise reduction is attained. 

[0089] Drawing 1 1 is an explanatory view showing an entire configuration after 
removing a color image picture the block noisein case PC (computer) displays. 
[0090]The color image picture 500 consists of the header data 501 and the image 
data 502and is memorized by PC(computer) 510. 

[0091 ]The image data 502 is coded and decoded by the block unit of 8 pixels x eight 
lines as well as the case of the entire configuration of drawing l and the whole image 



comprises a block of the n line m sequence. 

[0092]The noise rejection function part 511 of PC510 is provided with the broader- 
based characteristic calculation function part 512the neighborhood characteristic 
calculation function part 513and the filtering function part 514. 
[0093]This neighborhood characteristic calculation function part 513 is detection 
(that 1: detection by an above-mentioned quadratic differential value) of - edge 
possibility. 

- Detection of edge possibility (the 2: detection by the below-mentioned continuation 
edge intensity) 

- Detection of noise possibility (refer to drawing 9 ) 
Which processing can be performed. 

[0094] Drawing 12 is an explanatory view showing the outline of the block noise 
solvent wiping removal procedure in drawing 1 l and the contents are as follows. 
[0095]In this procedurenoise possibilityis chiefly used as the characteristic soon. Pixel 
numbers are premised on what was shown by drawing 2drawing 5 or drawing 7 . 
[Process 601] The broader-based characteristic calculation function part 312 of 
PC(computer) 510 computes broader-based weighted-solidity BP 2 (Broad 
parameter) of the whole picture by processing of drawing 13drawing 16drawing 17 etc. 
[Process 602] If it judged with there being no block noise into an object imageended 
processing of block noise removal of the picture concernedwhen this BP2 was below 
the predetermined valueand it is over the predetermined valueit will shift to the 
process 603. 

[Process 603] The neighborhood characteristic calculation function part 513 of 
PC510 specifies the group of a lot out of the block boundary pixel group of level and a 
perpendicular direction who is not performing detection processing of edge possibility. 
[Process 604] the neighborhood characteristic calculation function part 513 — this 
group's block boundary pixel (filter application pixel) a7the next door side pixel a6 of 
a8and a9 — each quadratic differential value is computed (refer to drawing 5 t hru/or 
drawing 7 )and the edge possibility of the block boundary pixel concerned is judged. 
[Process 605] With this quadratic differential valuewhen the block boundary pixel 
concerned judges with it not being equivalent to edge or a lineit shifts to the process 
606and it shifts to the process 609without [ fairly / edge or a line /then ] performing 
filtering to this pixelwhen it judges (refer to drawing 5 t hru/or drawing 7 ). This 
execution subject is the characteristic calculation function part 513 soon. 
[Process 606] The characteristic calculation function part 513 will judge the edge 
continuity of a block Gudged with it not being equivalent to edge or line in process 
605) boundary pixel by processing of below-mentioned drawing 15 soon. 
[Process 607] When judged with neither the block boundary pixel a7 concerned nor a8 
being equivalent to a part of edge even if based on the continuation edge intensity of 
drawing 1 S it shifts to the process 608Converselywhen either of concerned block 
boundary pixel a7 and a8 is equivalent to a part of edgethen is judged a part ofit shifts 



to the process 609without performing filtering to this pixel. 

[Process 608] Continuation either an above-mentioned quadratic differential value or 
edge intensity also performs filtering by the formula of the step (s21) of drawing 8 to 
the block boundary pixel a7 judged "Is not edge"and a8 (refer to drawing 6 ). 
[Process 609] When the detection processing of the edge possibility to all the block 
boundary pixel groups is not endedit returns to the process 603. 
[0096]The main points that the block noise solvent wiping removal procedure of 
drawing 12 differs from it of drawing 3 1. Broader-based weighted-solidity BP2being 
[ it / a value not only reflecting a block border level difference but the distributed 
situation of the adjacent pixel level difference within a block ] 2. — the judging 
standard of the edge possibility about a judging-with this broader-based weighted 
solidity-substantial existence of block noise in picture 3. block boundary pixel. It is 
having used the double standard (the quadratic differential value of the process 
604and the continuation edge intensity of the process 606) etc. The context of 
execution of the process 604 and the process 606 is arbitraryand may process the 
process 606 first. 

[0097] Drawing 13 is an explanatory view showing the calculation procedure of 
broader-based weighted-solidity BP2 (the 1) of drawing 12 and the contents are as 
follows. 

(s31) Unsettled block boundary pixel group a-d of a lot is specifiedand it progresses 
to the following step (refer to drawing 2 ). 

(s32) By following formula x=d (ij) -a(ij+1) y1=c (ij) -d(ij) y2=a (ij+1) -b (ij+1)block 
border level difference [ of this specified pixel ] x and the level difference y1 within a 
blockand y2 are computedand it progresses to the following step, ijand j+1 are the 
numbers (matrix numbers) of the block with which the specified pixel concerned 
belongs. 

(s33) It judges whether concerned level difference [ of all the block boundary pixel 
groups in a picture ] xyland y2 were calculatedin 'YES'progresses to the following 
stepandin "NO "returns to a step (s31).(s34) Standard deviation value sigmax of the 
parent population X of the standard deviation value of a set of xi.e.a block border 
level differenceis computed. 

(s35) Standard deviation value sigmay of the parent population Y of y1 and the 
standard deviation value of a set of y2i.e.the level difference within a blockis 
computed. 

(s36) By following formula BP2=sigmax/ sigmaybroader-based weighted-solidity BP2 
(the 1) is computed. 

[0098]When this BP2 (that 1) is close to "1.0"a block noise will not almost exist. 
Herethe block noise solvent wiping removal of drawing 12 t o an object image is ended 
noting that it is not necessary to perform above-mentioned filtering at the time of 
"BP2 <= 1.05." 

[0099] Drawing 14 is an explanatory view showing the example of pixel arrangement in 



the detection processing of the edge continuity of drawing 15 and shows the filter 
application pixel a22 for detection (block boundary pixeQand the pixels a1 1-a33 of the 
neighborhood of it. a1 1-a33 — each pixel value is set to L1 1-L33. This filter 
application pixel a22 corresponds to the pixels d and a of drawing 2t he pixel a7 of 
drawing 5 - drawing 7 and a8. 

[0100] Drawing 15 is an explanatory view showing the procedure of the process 
606607 of drawing 12 and the contents are as follows. Herethe pixel of the expedient 
top of explanation and drawing 14 a pixel valueetc. are used. 

(s41) One side of the filter application pixel a22 (a block boundary pixelfor examplea7 
and a8: refer to drawing 5 ) is specifiedand it progresses to the following step. 
(s42) By following formula Sh =(-L11- 2.0*L21-L31+L13+2.0*L23+L33)/ 8.0Sv = (- 
L1 1- 2.0*L12-L13+L31+2.0*L32+L33) / 8.0. The horizontal continuation edge 
intensity ingredient Sh of the specified pixel concerned and the vertical continuation 
edge intensity ingredient Sv are computedrespectivelyand it progresses to the 
following step. 

(s43) Following formula Str= (Sh *Sh.) + Sv *Sv l/2 Dir=tan~ 1 (Sv /Sh) *180.0 / 3.14 

Dir[ when both Sv and Sh take a positive value ] =(2.0 * 3.14+tan" 1 (Sv /Sh)) *180.0. 
/3.14 ... Dir=(3.14+tan" 1 (Sv /Sh)) *1 80.0/3.1 4 when Sv is a negative value and Sh 
takes a positive value ... by the case where Sh takes a negative value. The 
continuation edge intensity Str and the degree Dir of continuation edge angle of the 
specified pixel concerned are computedand it progresses to the following step. 
(s44) In the pixel of a1 1-a33only the continuation edge intensity of the edge of the 
direction (direction vertical to the degree of edge angle) with which edge is connected 
is computed. For examplewhen the degree of edge angle is 45 degreesit is 135in view 
of the filter application pixel a22. A degreethe pixel a1 1 of each -45 degree 
positioncontinuation edge intensity Str1 1 of a33and Str33 are computed like the 
above Str. 

(s45) At a step (s43)it is judged whether all of three continuation edge intensity for 

which it asked are beyond a threshold (for example5.0) (s44)In "YES'at least one side 

of pixel a7 and a8 shifts to the processing (process 609) to the following block 

boundary pixelwithout considering that it is edge and performing filtering to neither of 

the pixel concernedandin "NO "it progresses to the following step. 

(s46) It is judged whether the calculation processing concerned to the both sides of a 

filter application pixel (a7a8) was performedln both the cases of "YES"it considers 

that the pixel a7 and the pixel a8 are not edgethey shift to the process 408 (filtering 

processing) of drawing IQ andin "NO "it progresses to the following step. 

(s47) Another side of a filter application pixel (a7a8) is pinpointedand it returns to a 

step (s42). 

[0101] Drawing 16 is an explanatory view showing the calculation procedure of 
broader-based weighted-solidity BP2 (the 2) of drawing 12 and the contents are as 
follows. 



(s51) The unsettled block boundary pixel group d and a of a loti.e.block boundary 
pixelsand the adjacent pixels c and b within each block (refer to drawing 2 ) are 
specifiedand it progresses to the following step. 

(s52) By following formula x=d (ij) -a(ij+1) y1=c (ij) -d(ij) y2=a (ij+1) -b (ij+1)block 
border level difference x of this specified pixel and the level difference y1 within a 
blockand y2 are computedand it progresses to the following step, ijand j+1 are the 
numbers (matrix numbers) of the block with which the specified pixel concerned 
belongs. 

(s53) It judges whether this x and y1 satisfy both following condition 
|x|<=5.0|yl|<=5.0in "YES 'progresses to the following stepandin "NO'progresses to a 
step (s58).The case where they are a block boundary pixel with a small level 
difference and an adjacent pixel within a block serves as "YES" on vision here. 
(s54) It judges whether this x and y1 fill following condition |x|>=|y1 |+Thin 
"YES'progresses to the following stepandin "NO "progresses to a step (s56).Th is a 
threshold (for example2.0) which shows the level difference which eyes do not 
understand. In the case of a block boundary pixel group (abed) with a larger block 
border level difference than the level difference within a blockit is set to "YES'' on 
vision here. 

(s55) Only "1" **************s on vision Num1 which shows the number of a block 
boundary pixel group with a larger block border level difference (however5.0 following) 
than the level difference within a block (however5.0 following)and it progresses to a 
step (s58). The initial value of Num1 is "0." 

(s56) It judges whether this x and y1 fill following condition |y1 |>=|x|+Thin 
"YES'progresses to the following stepandin "NO'progresses to a step (s63).A block 
boundary pixel group [ than a block border level difference ] (abed) case with a larger 
level difference within a block serves as "YES" on vision here. 

(s57) Only "1" **************s on vision Num2 which shows the number of a block 
boundary pixel group with a larger level difference within a block (howeverS.O 
following) than a block border level difference (howeverS.O following)and it progresses 
to the following step. The initial value of Num2 is "0." 

(s58) It judges whether above-mentioned x and y2 satisfy both following condition 
|x|<=5.0|y2|<=5.0in "YES "progresses to the following stepandin "NO "progresses to a 
step (s63).The case where they are a block boundary pixel with a small level 
difference and an adjacent pixel within a block serves as "YES" on vision here. 
(s59) It judges whether this x and y2 fill following condition |x|>=|y2|+Thin 
"YES'progresses to the following stepandin "NO 'progresses to a step (s61)Th is the 
threshold used at the step (s54). In the case of a block boundary pixel group (abed) 
with a larger block border level difference than the level difference within a blockit is 
set to "YES" on vision here. 

(s60) Only "1" **************s the above-mentioned Num1. 

(s61) It judges whether this x and y2 fill following condition |y2|>=|x|+Thin 



"YES'progresses to the following stepandin "NO"progresses to a step (s63).In the 
case of a block boundary pixel group (abed) with a larger level difference within a 
block than a block border level difference^ is set to "YES" on vision here. 
(s62) Only "1" **************s the above-mentioned Num2. 

(s63) It judges whether concerned level difference [ about all the block boundary pixel 
groups (adb c) in a picture ] xyland y2 were computedin "YES'progresses to the 
following stepandin "NO"returns to a step (s51).(s64) Following formula 
BP2=1 00*Num1 /(Numl +Num2) 

It is alike and broader-based weighted-solidity BP2 (the 2) is computed more. 
[0102]As shown in drawing 12 processing of block noise removal of an object image is 
ended without performing filteringnoting that a block noise does not existwhen this 
broader-based weighted-solidity BP2 (that 2) fills "BP2<=68.0." 
[01 03] Drawing 17 is an explanatory view showing the block (8x8 pixels) in calculation 
processing of the broader-based weighted solidity of drawing 18 and shows the pixels 
p1 1— p66 within a block of 6x6. p1 1-p66 — each pixel value is set to M1 1-M66. 
[0104] Drawing 18 is an explanatory view showing the calculation procedure of 
broader-based weighted-solidity BP2 (the 3) of drawing 12 and the contents are as 
follows. Herethe broader-based weighted solidity only based on the pixel level within a 
block is calculated. The pixel within a block of the expedient top of explanation and 
drawing 17 a pixel valueetc. are used. 

(s71) One unsettled block is specified and it progresses to the following step. 
(s72) Following formula sigma= [(6*sigmaM 2 -(sigmaM) 2 ) /(6* (6-1))] By 1/2 compute 
standard deviation sigmal for every (every p1 1-p16p21-p26p31-p36p41-p46p51- 
p56and p61-p66) 6-pixel horizontal group - sigma6for exampleand progress to the 
following step. 

(s73) It judges whether all of this sigmal - sigma6 are below a threshold (for 
example1.6)in "YES 'progresses to the following stepandin "NO "progresses to a step 
(s75).(s74) Only "1" **************s Num3 which shows the number of the block 
which is visible to a block noiseand it progresses to a step (s76). The initial value of 
Num3 is "0." 

(s75) Only "1" ************** s Num4 which shows the number of the block which is 
not visible to a block noiseand it progresses to the following step. The initial value of 
Num4 is "0." 

(s76) It judges whether above-mentioned standard deviation sigmal - sigma6 were 
computed about all the blocks in an object imagein "YES'progresses to the following 
stepandin "NO'returns to a step (s71).(s77) Following formula 
BP2=1 00*Num3/(Num3+Num4) 

It is alike and broader-based weighted-solidity BP2 (the 3) is computed more. 
[0105]As shown in drawing 12 processing of block noise removal of an object image is 
ended without performing filteringnoting that a block noise does not existwhen this 
broader-based weighted-solidity BP2 (that 3) fills "BP2<=50." 



[0106]Since a high frequency component does not exist in a picture with many block 
noisesthe thing with BP2 [ significant as broader-based weighted solidity ] which can 
be found by the method of drawing 18 is based on only a single base vector existing in 
level and a perpendicular direction in many cases. 

[0107]The base vector of this level and a perpendicular direction is enumeration of 
the same value to the direction concernedrespectively. If a actual picture with many 
noises is looked atmany blocks with which the same value (color) as the level in 1 
block and a vertical pixel group continues exist. 

[0108]The method of drawing 18 is computing at what rate the block with which level 
and the same value as a vertical pixel group are continuing exists in a pictureand even 
if the level of a block boundary pixel is not used for itit can perform it. 
[0109]Although each above description of drawing has described calculation 
processing of the broader-based weighted solidity at the time of using a horizontal 
continuation pixel (party)a quadratic differential valuecontinuation edge 
intensityetc.filtering processingetc.Of coursethe same processing as this is performed 
also to horizontal and vertical arbitrary continuation and two or more discontinuous 
pixels. 

[01 10]It is not necessary to necessarily perform calculation processing of broader- 
based weighted solidity about a whole block. For examplein order to reduce 
processing timethe number of processing blocks may be reduced like one to 4 blocks. 
Only the block of the picture center portion which human being observes may be 
used. Since existence of a block noise is buried in level fluctuation^ is good at the 
intense place of change of the level value of a pixel only for a field with less level 
fluctuation (for exampleblock below the threshold as which sigmay was determined 
beforehand). 

[01 1 1]It may be made to compute a variance by replacing with this in the processing 
which asks for standard deviation. 

[01 12]It may be made to judge the edge possibility of a block boundary pixel based on 
continuation edge intensity (refer to drawing 1 5 ) chiefly in the case of an edge 
detection process. 

[01 13] Although the mere smoothing filter is used in filtering processingvarious filtering 
methods (for examplemedian filter) with other flattening effects may be used. The 
variance near the filter application pixel is computed and it investigates whether the 
high frequency component remains from this computed resultand when this does not 
remaina filter application picture element part may filter noting that it is a block noise. 
[01 14]Various techniques used by drawing 1 thru/or the block noise solvent wiping 
removal of drawing 10 For exampledetection of a "noise possibility" of following pixel 
selection of the step (s12) of drawing 4 detection of the noise possibility of drawing 
9and detection of the "edge possibility" of drawing 10 etc. may be used for drawing 1 1 
thru/or the block noise solvent wiping removal of drawing 1 8 . 

[01 15]Various techniques used contrary to this by drawing 1 1 t hru/or the block noise 



solvent wiping removal of drawing 1 8 For exampledetection of the edge possibility by 
the continuation edge intensity of drawing 1 S detection of the edge possibility by the 
"quadratic differential value" of drawing 12 and a double standard with "continuation 
edge intensity"and the step (s53) of drawing 16 (s58) (s54) (s56) (s59) Pixel selection 
etc. may be used for drawing 1 thru/or the block noise solvent wiping removal of 
drawing 10 (s61). 

[01 1 6](Additional remark 1) In the image processing device which reduces the block 
noise of the image decoded by the block unit which consists of two or more pixelsThe 
broader-based characteristic calculating means which calculates the broader-based 
weighted solidity of said whole picture based on the two or more pixels level of said 
the block of eachAn image processing device characterized by what it had for the 
neighborhood characteristic calculating means which calculates the neighborhood 
weighted solidity of the boundary part of said block based on the two or more pixels 
level of the boundary part concernedand the filtering means which changes the level 
of the pixel of said boundary part based on said broader-based weighted solidity and 
said neighborhood weighted solidity. 

(Additional remark 2) An image processing device of the additional remark 1 
statement characterized by what said broader-based characteristic calculating means 
calculates said broader-based weighted solidity for based on the level difference 
between block boundary pixelsand the level difference between the pixels within a 
block of the same block as the boundary pixel concerned. 
(Additional remark 3) An image processing device of the additional remark 2 
statement characterized by the thing using the adjacent pixel of said block boundary 
pixel as a pixel within said block. 

(Additional remark 4) An image processing device of additional remark [ which is 
characterized by what said broader-based characteristic calculating means calculates 
said broader-based weighted solidity for based on the true-population-standard- 
deviation value of the level difference between said block boundary pixelsand each 
level difference between said pixels within a block ] 2or additional remark 3 statement. 
(Additional remark 5) The number corresponding to a pixel when said broader-based 
characteristic calculating means has a level difference larger than the level difference 
between said pixels within a block between said block boundary pixelsAn image 
processing device of additional remark [ which is characterized by what said broader- 
based weighted solidity is calculated for based on size relation with the number 
corresponding to a pixel when the level difference between said block boundary pixels 
is smaller than the level difference between said pixels within a block ] 2or additional 
remark 3 statement. 

(Additional remark 6) Said broader-based characteristic calculating means the 
difference of the level difference between said block boundary pixels and the level 
difference between said pixels within a blockAn image processing device of additional 
remark [ which is characterized by what broader-based weighted-solidity calculation 



processing based on these level differences is performed for only when the level 
range of the grade which is not known by people's eyes is exceeded ] 2 thru/or 
additional remark 5 statement. 

(Additional remark 7) An image processing device of additional remark [ which is 
characterized by what said broader-based characteristic calculating means chooses a 
use pixel when calculating said broader-based weighted solidity for based on the level 
difference between pixels ] 1 thru/or additional remark 6 statement. 
(Additional remark 8) Said broader-based characteristic calculating means when 
choosing said use pixel The pixel within [ of the 1st block ] a blockAn image 
processing device of the additional remark 7 statement characterized by what the 
group of the pixel within these blocks is excepted for when the pixel within [ of the 
2nd block ] a block which adjoins the block concerned can regard it as an identical 
level. 

(Additional remark 9) When choosing said use pixelwhen the level difference between 
said block boundary pixels and the level difference between said pixels within a block 
are beyond a predetermined value at leastsaid both broader-based characteristic 
calculating meansAn image processing device of the additional remark 7 statement 
characterized by what the group of the block boundary pixel which is the generating 
origin of these level differencesand the pixel within a block is excepted for. 
(Additional remark 10) An image processing device of additional remark [ which is 
characterized by what said neighborhood characteristic calculating means asks the 
edge possibility of the pixel concerned for said neighborhood weighted solidity of 
correspondence for at least based on one side of the quadratic differential value of 
said neighborhood picture elementand the continuation edge intensity of the pixel of 
said boundary part ] 1 thru/or additional remark 9 statement. 

(Additional remark 1 1) Based on the size relation of the difference before and behind 
change of the pixel value of said block boundary pixeland said broader-based weighted 
soliditysaid filtering meansAn image processing device of additional remark [ which is 
characterized by what the pixel value concerned is re-changed into the new pixel 
value based on the pixel value and said broader-based weighted solidity before 
change for ] 1 thru/or additional remark 10 statement. 

(Additional remark 12) In the image processing method which reduces the block noise 
of the image decoded with the image processing device by the block unit which 
consists of two or more pixelsThe image processing device concerned calculates the 
broader-based weighted solidity of said whole picture based on the two or more pixels 
level of said the block of eachAn image processing method characterized by what the 
neighborhood weighted solidity of the boundary part of said block is calculated based 
on the two or more pixels level of the boundary part concernedand the level of the 
pixel of said boundary part is changed for based on said broader-based weighted 
solidity and said neighborhood weighted solidity. 

(Additional remark 13) In the program for reducing the block noise of the image 



decoded by the block unit which consists of two or more pixelsThe program 
concerned calculates the broader-based weighted solidity of said whole picture based 
on the two or more pixels level of said the block of eachThe neighborhood weighted 
solidity of the boundary part of said block is calculated based on the two or more 
pixels level of the boundary part concernedA program for image processing 
characterized by what is been for making a computer realize the function to change 
the level of the pixel of said boundary part based on said broader-based weighted 
solidity and said neighborhood weighted solidity. 
[0117] 

[Effect of the Invention]In this waysince this invention performs filtering to a block 
boundary pixel based on the broader-based weighted solidity of the whole pictureand 
the neighborhood weighted solidity of a block boundary portionit can prevent the fault 
smoothness to edge certainly. 

[01 18] If it turns out that distortion does not exist in an object image from this * 
broader-based weighted solidityby carrying out through [ of the filtering processing ] 
thoroughlyimprovement in the speed of the whole processing can be attained. 
[01 19]Since the broader-based weighted solidity of the whole picture is calculated 
based on a block border level difference and the level difference within a blockthe 
accuracy of the broader-based characteristic concerned can be raised. 
[0120]Since the use pixel for broader-based weighted-solidity calculation is chosen 
based on the level difference of a pixelimprovement in the speed of the calculation 
processing concerned can be attained. 

[0121]Since edge possibility (neighborhood characteristic) is judged based on the 
quadratic differential value of the pixel within a block which adjoined the pixel of the 
block boundary portionand the continuation edge intensity of the pixel of a block 
boundary portion concernedthe discrimination accuracy of edge and a block noise can 
be raised more. 

[0122]By searching for the noise possibility of the pixel concerned furtherwhen the 
edge possibility of the pixel of the boundary part concerned is first computed as 
neighborhood weighted solidity of a block boundary portion and it judges with ''The 
pixel concerned is not edge"Since it has prevented performing useless filtering 
processing to edge and the block boundary portion (level flat part) which is not any of 
a noiseeitherwhile preventing degradation of a reproduced imageshortening of the 
important point processing time of block noise reduction can be attained. 
[0123]Since the pixel value concerned is re-changed into the new pixel value based 
on the pixel value and the broader-based characteristic before change when the 
difference before and behind change of the pixel value of a block boundary pixel is 
more than said broader-based characteristicsuperfluous filtering of the block 
boundary pixel judged to be a block noise can be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The printer of this invention is an explanatory view showing an entire 
configuration after removing the received color image picture the block noisewhen 
outputting. 

[Drawing 2] It is an explanatory view showing the relation between the block groups of 
the pixel (8x8) in a picture of this inventionand a block boundary pixel. 
[Drawing 3] It is an explanatory view showing the outline (the 1) of the block noise 
solvent wiping removal procedure in drawing 1 of this invention. 
[Drawing 4] It is an explanatory view showing the calculation procedure of broader- 
based weighted-solidity BP1 [ of this invention ] of drawing 3 . 
[Drawing 5] It is an explanatory view showing the outline (example of the line which 
' exists in a block border) of edge possibility detection of the processes 204-206 of 
drawing 3 of this inventionetc.and filtering. 

[Drawing 6] It is an explanatory view showing the outline (example of the block border 
where there is no boom hoisting and the high frequency component was missing) of 
edge possibility detection of the processes 204-206 of drawing 3 of this 
inventionetc.and filtering. 

[Drawing 7] It is an explanatory view showing the outline (example of the edge which 
exists in a block border) of edge possibility detection of the processes 204-206 of 
drawing 3 of this inventionetc.and filtering. 

[Drawing 8] It is an explanatory view showing the filtering procedure of drawing 3 of 
this invention. 

[Drawing 9] It is an explanatory view showing the outline (the 2) of the block noise 
solvent wiping removal procedure in drawing 1 of this invention. 
[Drawing 10] It is an explanatory view showing the outline (the 3) of the block noise 
solvent wiping removal procedure in drawing 1 of this invention. 
[Drawing 1 1] PC of this invention is an explanatory view showing an entire 
configuration after removing a color image picture the block noisewhen displaying. 
[Drawing 12] It is an explanatory view showing the outline of the block noise solvent 
wiping removal procedure in drawing 1 1 of this invention. 

[Drawing 13] It is an explanatory view showing the calculation procedure of broader- 
based weighted-solidity BP2 [ of this invention ] (the 1) of drawing 12 . 
[Drawing 14] It is an explanatory view showing the example of pixel arrangement in the 
edge continuity detection processing of drawing 15 of this invention. 
[Drawing 15] It is an explanatory view showing the procedure of the distance 606607 
of drawing 1 2 of this invention. 

[Drawing 16] It is an explanatory view showing the calculation procedure of broader- 
based weighted-solidity BP2 [ of this invention ] (the 2) of drawing 12 . 
[Drawing 1 7] It is an explanatory view showing the example of pixel arrangement in 



calculation processing of the broader-based weighted solidity of drawing 18 of this 
invention. 

[Drawing 18] It is an explanatory view showing the calculation procedure of broader- 
based weighted-solidity BP2 [ of this invention ] (the 3) of drawing 1 2 . 
[Drawing 19] It is an explanatory view showing the level difference ratio which shows 
the rate of the number of a block boundary pixel group with the bigger block border 
level difference than the level difference within a block about each of a multiple image 
of this inventionand the picture frequency (the 1 ) of that. 

[Drawing 20] It is an explanatory view showing the level difference ratio which shows 
the rate of the number of a block boundary pixel group with the bigger block border 
level difference than the level difference within a block about each of a multiple image 
of this inventionand the picture frequency (the 2) of that. 
[Description of Notations] 
100: Color image picture 
101: Header data 
1 02: Image data 
110: PC (computer) 

111: Image-data-transfer function part 
1 20: Printer 

121: Noise rejection function part 

122: Broader-based characteristic calculation function part 

123: Neighborhood characteristic calculation function part 

124: Filtering function part 

500: Color image picture 

501: Header data 

502: Image data 

510: PC (computer) 

51 1: Noise rejection function part 

512: Broader-based characteristic calculation function part 
513: Neighborhood characteristic calculation function part 
514: Filtering function part 
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[0 0 5 4] 7*-eic(i, 7Py^«»»#03fi«»ttt 

*©/-fXRllgtt**6H:SM6*CtlcJ:y» Xyi>'. 

[0 0 5 5] ma?<DJ;5tc. 7pv^«IW 

ms^< MHEBicinecr « c ic * y . ?n » ❖ / 



(6) 



&M200 2-3 54256 



[0 0 5 6] *&Bli* C©J:5*»tt*J»OH««ffl 
BB*»*i:U SS(EttSR8B*fflC*fcBBi&B£ 

©fliiii-r*. 

[00 5 7] 

[jewososowBffi] h 1 nmm i 8 *bblt*bb 
©Jttt©raB*«B**. 

[0 0 5 8] Bltt, -7*)>*t\ &mLrct> : 7-<( * 

-'/mm (B4bb> *©7nv*/'r%*B*L 

[0 0 5 9] *5—fP«—>*@^1 0 0li'Vy#-T- 
*1 0 1£BBr-*1 0 2fr6&th PC (PVtTa 

— so 1 1 oiceretiTi^s. / vy$ r -T r -$ 1 o 1 

[0 0 6 0] iIBr-$1 0 2tt8BXx8-7-<>©7 
□ >y 7 JMfcTiWfb • B*S*U 3: fcB&^tttt n ffm 
$iJ©7p -y 7 TBtfSftTV*. 

[0061] p c 1 1 ooM&T-tmmm&sn 1 1 1 
»5— 7B*tn ootc^r^ffl^, mm* 

{b. 2:*tcI DCT6i:Cf- 5*i&g£ft*7LTfr6. 
Z<DWl®T-Z (B4BB) *7'J>71 2 0'MSa?r 

[0 0 6 2] C©nffm9J©7 f P , y7j() x S&*a»HB 

^sitUofc^'jv-S'i 2oii, *©/*xpte&BB» 

1 2 1 KJ:^TB<£^/<X£l&£l.Tfrb7 l J>h 

[0 0 6 3] ^©y-fXBSBBSl 2 1 tt» 
HH1BBS1 2 2, ifflMtttVUBBBl 2 3&*tf7 

[0064] £J5E£14Hfcb8Stg8G 1 2 2 W:B«£f*©7 

py^y-rx«B«*awflaiBttB««a6. ifi®8i4 
naiBBB 1 2 3 «7p » tmnrnmojiv *sm&£* 

MX (7P-y7/-rX) pTBtt©SJ**sr5fifiMttt 
[0 0 6 5] 02(i. B®*© (8X8) BSR©7P-y 

[0 0 6 6] CCT% Biga. dttBH±©7Pv7« 
WB3i£> BXbliBBa©£BBft& SfcBXctt 
BBd©SBBB**tifhSLT^* «7£|r]©BX 
©H£) . C*lS©BXc. d, a, btt» -ffl©7P 
•y tniRW$k?l\>-7Zmi$,tZo 

[0 0 6 7] BB©Bth» 7-fjU* 'J >7~©*fli<!:fc 
*BX*BiSMy*y7fiP#©7n*y7«ffBXa. d 
fcU cftfegwcfcliT r?.f ;i,*SfliHXj tK 
T. MIMBf ( i . j ) tt*«)B*tf i j 
yjO^Pv^lcBfacttSLT^*. 

[0 0 6 8] H3». Ell Kfctt*7P-y7/<Xi!££ 

*qb¥b©bb (*©d *sr»«iHT»y» *©fc 



GSS2 0 1) PC (p>kfa-^) 1 1 0©B®r- 
9GBBBB1 1 1 *>\ *5-< < 0 0£« 

9LkB©BBT-**7y y* 1 2 cmest*. 

2 0©£ttttttftltiBBffi1 2 2A\ 04©5flS#lilC 
*y. BBBWO^nv^BJIU^WMcBTSJEBB 
14BB P 1 (Broad parameter) %W&?Z>o 
CiSS 2 0 3 ) 7 >) >7 1 2 0 ©ififit814ftail£&gSB 1 
2 36\ *^Xy-yRTBttOttU«Qa*!lffLTt'>a^ 
• S»;£lR]©7'P'y 7£#EX7Vl'-7©*fr5^ 

GIS2 0 4) KftftttBiilBBB 1 2 3 6\ E©$fjl/ 
-7©7P>y7J*fMiX (7-r;l/7jIfflBX : EI2©B 
Xa, d) £J:tf?©BftBX (EI2©BXb. c) E 
£(c*ftW©:i:*a#ffi«»ttiLT» 3K7n'y*« 

»B«©iy5^rBtt*«air* (m 5 time 7 # 

B) o 

GIB 2 0 5) ttK7Ei9 9ftftBBtf*- XySWNUe 
.*BaL4^tW£Lfe«df=ttaB2 0 6|zgfrU x 
y5>*Bfc«Sr*fc«BLfc»6[cH:a82 0 7fc» 
fff*. BffitmifiBfcttJiaiaBSl 2 3T-S*. 
[JSS206] 7*y>* 1 2 0©7<f/l/*y>7BB» 
1 2 4 A\ M8 ©SttB^UHlCfc y v X>y $/|BS©7P >y 
7«ffBXa7. a 8 (H6#B) ©*Jl**UC»T* 

mmt/'db* 'J V^BCBXBtCBatfffiBBttffl 
B P 1 *BA*»£(ca\ 3R7-r/l/* y v^ttiMBE 
***£«*LT» 7-r/U7 'J >^B©BBB*Bt^r 
tc, 7*JU*'JV^©B£BJcc©j&BWttfl*ftlft 

(*fcttB» LfcB*B^«. 

(jSfi2 0 7) f<T©ffl©7Py^aifB*^U-'7 
^©x <y $;qrBtt09BttfflB«B7 LT*L^Ktt, 
2 0 3KM£, 

[0 0 6 9] (iiS 2 0 2) ?*ttfcl£«fcttffl 

b p i flwsBWT©«*[=(*» mis©n i 2 tnm 

lc> «BB«K»r**©B©7a'y^/-fXB*J!M 

[0 0 7 0] 04ii, E3©j£^14filB P 1 ©»ai5Q 
«M»BtrKBBT*y» ^©rtg»*^©«fcai::^o 
Tl^ 0 ««3©ffiS±, B2©BBWKBt^*. 
(s11) *fflS©. HS©7P , y7^iiX'7'/U-7a~ 
d«tt£LTv :^©77 ; -y7lC3ttr 0 
(s12) 7ay^«BBBa(i.j+1) . d O.J) KB»r 
«BBc(i.j) tb(i,j+1) ©BBB*^-?**^^ 
9tC*WKLT. TYES j ©B^tt(sll) IZWJs TN 
Oj ©«^tt^©X?-y7'(Cjit-. ftfi, BBc(i.j) 

<tb(i.j+D ommmtfrn-vmsitynvt/^xt 

LTB*(c46a^fe»» SB-B©7av^BBBB 
(s13) «a 



(7) 



1^582 002-3 5 42 5 6 



Ns(i.j)= (I 2.0/ 3.0*c(i.j) +1.0 /3.0 *b 
(i.j+1) -d(i.j) l + l 1.0/ 3.0* c (i.j) +2.0 
/ 3.0*b(i,j+1) -a (i.j+1) I ) / 2.0 
lu*y. Z<DJ'ny?mWWm<D/'(X J V'(XHsCi.j) 

iMiULz. yxoxT-yyimtSo &*>\ c©gasxt© 

ttfcyic, md(i,J) tWMa (i.j+1) ^©U^Ug 
IIJRc(i,j) . d(i.j) £B*a (i.j+1) , b(i,j 
+1) £©U^UM©gaiit£ffli/'**-5lel,T i &*l.\> 

(su) c<D»ajLfcN S (i.j)*yi'X- , +'rx<o^i-HiT 
ns icjnsu fr^mnmmimhc* mj f£t+-r 

V<7U^>hLT. :*©Xx-yXlCjit>,, &fc\ d+i5 

flf- ^©iJJitMili.ht.lc roj ?-35*. 

(s15) T^T©iffl©7P-y?£?i«iiX/U-Xlctt-fi. 

jc«»ttfinmi«ra*»3ifc*i^a^*fl»LT-, r ye 

5 J ©t§£l+.#©7.x-yXl;:ii^ l"N0j ©*§£l+.7.= 
•yX(s11) KM*. 

(s16) TNs /ACiCf+mCcfcy. »*BH*©Xny* 
J»^illg^+l ; ?+i0/-1'X+i-'rX<D¥l£)ffi5*46T. £ 
ft*l£ttfctt«BP 1 i-TSo 
[007 1] E57bMEl7tt. H30i©82 0 4~2 0 

6 ££©X-y ^ Rjfi£14&ajfc*tf7 <r Jl/* 'J >?©«l 
*jSTBMHH"PS*. C CTtt=*«$M«C* f I <y -7 
mt*miILTl^«. C©=3WWM«c**xy57Rj 

ttttowu^auittiSoH i 2 ©xp » 7 y -r xN&ffi 
[0072] ttm MnoflEKJL H2£U8ij©n 

Xm«f4L7t*¥3MMIEaO ~a15*Jll\ ftg© 
HiHan ©BXfl (HSfl) £Ln , A L 

n A 2 Ln T'^r. Ila7, a 8 

3b\ fiS#fc©XPy7*f!«iillXn/-X (BXSI) k 
M LTtifTiMSAtiS** C tic* »J RMf ©«U1#% 

[0 0 7 3] £«©iI3ian ©-^«8»fflALn fe*tf 
a2 Ln (4*ti^h*aic*y*»«. 

• A Ln =Ln -L(n-1) 

• A2 Ln = (L(n+1) -Ln ) - (Ln -L(n-1) ) 
= L(n+1) +L(n-1) -2Ln 

[0074] *lt* y-(i^mmmma7 , a8 **i 

Wl©\ Ztltm-JaytaMtmHtat , a 9 ICW 
T4r*«»«A2 L6 . A2 L9 ©SSflfiltfttlCF/r 

3£©i?affi (=2.0 ) *38T-6*i§£fcl*.s XP-y?/-r 

xoRTiMttfBt^ lt, y-awmmmmai , as 

filA2 L6 fc*l5A2 L 9 OHMfl^ft < £ «»-* # 
BB«JJ(±T«ni#x 7<Jl/*j@fBUiiia7 , a 8 >\©7 

[007 5] 051*. Xp -y **!McStt**l»©«S 
JRLTl*. C©flUT*Mu BfflJBiRa6 , a 9 ©~*« 
»fflA2 L6 fcJ:lfA2 L9 ©ttttffltf ri j , T8j 



(=2.0 ) JX±&&«©?* 7f/l/$®ffliligia7 , a 

[0076] H 6 li, mm** < TKJa»fiE»^S L 
fcXny*«JM)fll*ii*LTl' k *. C©0T?& BSfiiJ® 
iHa6 , a9 ©=%ft#flA2 L6 &*tf &2 L9 ©Jfi 

nmtuz roj t**» rft«3tssttMM«tf&ti 
km (=2.0) y^i^mmmma 

7, a8 ^7^Hy>y**fft*. 

[0 0 7 7] H7(4, Xny^flMMcSfcT^ly-T"© 
«l*wLTt^*. C©<WT*la\ ^ffliJil^a6 , a 9 ©~ 
3M»#ffiA2 L6 £*tf &2 L9 ©tftttfltf £fcl<: 

T2j tft*. Tafe5Sia^fil©'J>4< 
B« (=2.0 ) tt±£ftS<DT», 7-f;l/*aJBH*a7 
, a 8 / \©7-nl/* , JV$ r *S*fTU&:l\, 

[0 0 7 8] 1181*., 0 3©7-f/U*y>Xffl33MS 

G1S2 0 6) tfgft-KWPSU, *©rt8tt*©* 
3lc£o7V5 0 
(s21) 

F(a7)= (L6 +L7 +L8 ) /3 

F(a8)= (L7 +L8 +L9 ) /3 

IC*U, 7P-y>«WH^a7 . a8 ©7-r;l/^'JVX 

<IF£»aiLT. *©Xx*yXfC31t?. &fc\ L6 . L 

7 . L8 . L9 Ii^tl-Ftlil^a6 . a7 . a 8. a9 

©7-r/l/*yvXM©!i*ffl (0 57iMH7©B^|gfii) 

(s22) 

I L7 -F(a7) | ^j£fifl$tt«BP1 
tfdUCT«fr£3fr*ftlBiL-T* f YES j ©«£(*«© 
T-x-yXlcit*. rN0j©Ji^li7.='yX(s24) Kit 
tr. 

(s23) F(a7)©ffl^ Si^a7 ©$THiH<iiL7 ' (cK£ 
(s24) 

L 7 ' =L7 + ( (F (a7) — L 7 ) / | (F(a7)-L7 
) | ) *BP 1 

K*y, H«a7 ©STiS*filL7 ' :^©7 

f-'yXlCjitJo 

(s25) ;^sC 

I L8 -F(a8) | 3£Ktttt«BP1 
tfOltrsirfdiMtWKLT. f YES j ©Jf^li^© 

xxvXtea^ rNoj©a^i*x=yX(s27) 
fe. 

(s26) F(a8)©ffi*. H^a8 ©Sril^filL8 ' iCgg^ 

LT, *©X=vX(cjtfe. 

(s27) 

L 8 ' = L 8 + ( ( F (a8) - L 8 ) / I (F(a8)-L8 
) | ) * B P 1 

lC*y. ilga8 ©SrliSiBL8 ' 
[0 0 7 9] H9tt« 01lCJSl+*7P-y7/'rXI«* 



(8) 
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[ 0 0 8 0 J WHDQ&t* 0 5 TISa 7 ©B*#^ 

ififilttttfililLT r/^XRllgttj ©*£ffll^TV*o 
0 1 ) 03©a82 0 1 £m«®W»r-*IE 

g®*§3 0 2) ®3<D®m2o 2 tmrnn fc®n&mB 

P 1 (Broad parameter) SfflfiHI^fffc 5. 
ta83 0 3) X'J>$ 1 2 OQ)fia$ttKttttfig&M 

*¥ • M£fc©XPy?i*#ii^U-X©*;b s 6. 
-ffl©7*;l/-X (0J;Ltfa6 ~a10) *»3tr*. 
(a*§3 0 4) 

Npo=5.0*|AL8 |/(|AL6 | + |AL7 | + 
I AL8 I + | AL9 | + | ALIO | ) 
iCfcU, E©7Pv**ffII* (7-fJU*»M*) a 

8 ®/<r>roflM£Npo*jiifrr«. 
[3iS3 0 5) anyp^iHiwtf. /-txwihc 

XBWfcfflSLft^£ffl£L.fc*£U:tta83 0 7K8 
ff-T^o a83 0 4, 3 0 5©H?r±i*tt3&<5£#ttHt]3 
2 3 

ta83 0 6) aRy-fXHBRJc»LTH3©ae2 0 
6 £E«©7-rM>* U V?fflS*ff«:3. 

cas 3 o 7) ?'St©*§©7p 'y<7nm®m<?i\'-7 

aS3 0 3lCR^o 
[008 1] ±ISa83 0 5©*y£S*(i0J3.l* 

TNpo^ 4.0J #Ji&r«fr£9fr7StK TNpo^ 

4.0j ©7Py?«ftiIilSl;:o^"n* ry-rXE^j <t 
TOEU TNpo< 4.0J ©7*Pv**IMi»E'3t v rH: 

[0 0 8 2] ctitt» ^□•y^/'fXll«©»«T* 

• 7p y *«IMCTMMc U"<J WHOtt U 

• xp * ^©snaau^utta^fSMLttiv 
[0 0 8 3] fli^ar, 

•05©I$ta8 (H3ta6 ~a10) ©/-TXBJtgliN 
pott T2. 2 j 

•06©Iiiiia8 (lifiia6 ~a10) ©/-TXpTtSttN 
pott rs. 0 J 

•E7©i!JRa8 (iS^a 6 ~a 10) ©/-TXpI^ltN 
pott T2. 5 j 

&fc\ rs.o j ttNpo^S^flT'ta&^o 
[0 0 8 4] 01O«\ 0Hcfc^5^P-y^y-rXRft 

5Sffls#ra©«E (*©3) *s-r«WHT*y, *© 

P38tt&©<fc?fcfcoTi>S. 
[0 0 8 5] KWfl5««± % 057bM07©2©IISi£ 



**HBSffl. =&tt»ffi. *£*JSl^S. 

GM40 1) 0 3©a82O 1 tl^aOBtRx-*!* 

CiiS4 0 2) 03©a82O2£|ii|8©l£JSE1t14ffiB 
P 1 (Broad parameter)gtii5a3£ff&-5„ 

ca84 0 3) ®3(Di&m2 0 3tmm<D'?)i>-yft%. 

(a84 0 4) H3©a82O4£m«0Xy5>nTtttt 

cas 4 0 5) 03 ©iis 205 tmmox. v veium 

u x 9 y^Ni(c«ar Lfc^ic«as4 o 
cas4 0 6) ®9<D&m3 0 4tmm<D/4Xpj&& 

CaS4 0 7) H9©a«3 0 5£BI«©/*XRTIBtt 
U /-fXWR[cffiSLftl'»i:flSLfclid[ctta84 

0 9ic»ffr*. 

GIS4 0 8] 3K/<fXHR(;:»LTH36>iia2 0 
6 £MI®7<r /U* 'J >-7"iaS^'fT&5o 

GI84 0 9) r*T©II©7ny*«JMffl«^l/-7' 
'SCI 5^IHt©tWa»S*f*7 L TftfJSa'lt tt> 
a8 4 0 3lCM^o 

[0 0 8 6] (aS3 0 2) ^ (aS4 0 2) T 

SttfcJHSftttiilB P 1 jtjWJMWTOii^fctt* SB8 
©01 2&nHllc, S^uawc*****©*©?^-** 
y 4 XNtSJOHMNI LTt <fcl\ 

[0 0 8 7] 01 0©?Py?/<XB££$aJI#II©iI 

•*-TiyS?RrtBtt*WSU 

[0 0 8 8] Ztllc&V* Ji'V-J. S'fXWtft?*, 

m*BS <* t <t t>K 7P •> ^ / f Xfi;^©g«lSBtF^© 
[00891 B11B, PC (aVhTa-*) ft\ 



(9) 
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— <*-: XH«£, ^-©XPy^X'rXfc&SLTfre 

[0 0 9 0] f/~XiIHR5 0 0«\ 'VyX-T 

— £50 1 il®7- ?5 0 2fr5SU> PC (P>£ 
a-$) 5 1 0 tlTt^o 

[009 1] 5 0 2 tt, 01 (D£tt*gfi£©if 

#£Hi:j:3lc, 8a*x8 5'fVfl!>7ay^»ttT?f 
<Hfc • *u $ fcil«£tttt n m$iJ<DXP y -7 T 

[0092] pc 5 1 oo/jxmzmm&s 1 
jBaftttnautttfliss 1 2, ifi^i4»aj«^sP5 1 3 

[0 0 9 3] C(W£flSfttt3im$tgSP5 1 3li, 

• ly-^MfittflDWU (*©1 :±a©OfclWMHc* 

satin) 

•iv-XRHfettCfctti (*©2 :&>£©attxy-X3g 
tc«fcS8$di) 

• x>rxpiastt©£aj (H9#p.b) 

fc£©»S*SHTRjflB?S*. 

[0 0 9 4] 0121+, E1 1 ic felts XPy*X<< X 
IUaSSB31*l(ll©«»*SrBffiHTi5 »J > *©F»3§!1*# 
©^(c&oTl^,, 

[0 0 9 5] &fc, CflMaa?«?l4. ifi«fctt£LT 
"botfS ry^XpJtgttl fcfljVTl/**. 
l+E 2 5 7?>S0 7 Lfc«6>©*frafcT*. 

Gi860 1) PC (PVfcfa-*) 5 1 OWEiaEfttt 
»ffi«sgg|53 1 2tf» HI 3. H1 6. HI 7K£<M 
SICJ:»A Hflt^©JC4H$ttfflBP2(Broad paramet 
er) Zm&TZo 

0886 0 2) COBP2ft Bi£fiaKT?*ni*»* 
■»4HcXPy*/*X#fct^W!£LT3OT«©X 
□ •y^/'TX»S©WI*»7U *feWJEfl*ffl?lT 

GS86 0 3) P C 5 1 0 ©ififlm ItftliifiS&gP 5 I 3 

H£iR]©7nv**#IiSfc?;U-X©*#Sv -ffl©X 

($86 0 4) 5fi®#tt»tiJl£tg8l55 1 3*fc C©?;l/ 
-X©, XPyffcfMBR (7-nl/*MHS) a 7 . 
a 8 ©RtlllX a 6 . a 9 *fteh©=*«»ffl*lllli 
LT (H5 7iMH7#P.B) , ^atffpjgax 

GI86 0 5) C©=a»»«fc«fc»A ai7P7->l 
a^icttc©lliis^©7-f;u*'jv^**ff*ru:. a 

GI86 0 6) ifflg&ttftuat&flss 1 3 6\ ^a?©H 

1 5 ©©Sic* y , GSS 6 0 5 T-x y -X^MgtcfiS L 



fci^«J£*ftfc) XP y ©xv <XiEtttt« 

(i§86 0 7) HI 5©»Riy-X»JB(cB^Tt.» 
SHXPy*»IWBI6a7 . a 8 tf&tilCXy-XO—g 
Icffi^ Lftl^«3£*tlfe«*lC(*aa6 0 8 lC»fr 
U jfilcaRXny^«»HII6a7 . a 8 Wttifrtf 

^©7-f )U* 'J VX£HiTt±f 1&86 0 9lC»ffT 

So 

GB86 0 8) ±a©^3W»»«. il«iy-X5*B©^ 
1**ifr6fc rxy-XTSi\i fcWj£**ifcXny**Hi 
ii3ta7 , a8fc»L 08©3.xyX(s21) ©iClcJ: 
Z74lW)>V'*nii?Z (06#PS) = 

G18 6 0 9) T ^T©Xp y ?*fliiil5X;l/-X'N© 
X y -XRltttt©ttttUaa*»7 LTftC^Ufclctt, liS 
6 0 3fcg*. 

[0096] HI 2 © XP v * X -f XMSttWHtf H 
3©*tl£*44±fcjSU** 

1. j£«$ttffiBP2jtk XPy-7«WU^;USf£ltT' 
S< XPy f ARSBJRU^I/SOftftratERLfc 

2 . C ©JE«»ttfirPB«+©XP y * X -< x©nftw 

3 . Xp y 9WMHHC-3i.vr ©x y -X5JIBtt©«je» 
*£XX/l/3.2XX-K Gia6 0 4©-»«ttMlfeJ: 
tfiae 6 0 6 ©itttx y -X3Sg) IcLfcCi 

s<t:'Tfe5, 5&fc\ jia6 0 4«hiaa6 0 6©*ff©Su 

»J* iaa6 0 6©tt»**lCfTftoT 

[0 0 9 7] 121 313\ H1 2©EtaE^ttfiBP 2 (f- 
©1) QBWNQfmtSilWimttV* ^©rtSti 
:^©J:-5lc^oTl^o 

(s31) *5as©, — li©XPy^*lliaSR^U-Xa~ 
d*»SLTs «©XryXlc5HJ (02 #89) „ 
(s32) 

x = d (i, j) -a (i, j+1) 

y 1 =c (i.j) -d(i,j) 

y 2 = a (i, j+1) -b(i.j+1) 

l£*y, C©WSB*©XPy^«»U^uaxfeJ:tf 

XPy-7P«gU^;l/My 1. y 2*»aiLT» a©Xry 

xicjito 6fc\ i . j , j + 1 it%m&%.®mtfm? 

(s33) ffl«*©T'<T©XPy**!?iillS?;u-X©5! 3 - 
Kl/^Hx, yl, y2**»fcti»^56^*WBIrL 
T» f YES j ©lf^li^©7.xyXlCji^ TNOjOlS 
^(+7.7 L yX(s3l) lcM5. 

(s34) x©a«©WPflHML r*te*XPy^*lliU 
(s35) y 1fcJ:lfy2©*^©li2p<lMffl. X5^"BX 



(10) 



2002-354256 



(s36) 

B P 2 = a x/ ay 

w:y» £8&1£<ibp2 (*©n *»mr*. 

[0 0 9 8] C©BP2 (*©1) H.o j lcjfi^i§ 
7Py?/^X*W£ffiL&l^<!:U:£3 0 d 
C?tt«|jll* TBP2^ 1.05 J OtZ. ±®<D7-f>\> 

©7p •> 7 /^rxi*3K«a*ii7r *. 

[0 0 9 9] ill 4tt> HI 5©iy5;il«tt©tttt« 

mizisit%wmmm*mTmmT°& y , fcftttii© 

7-oU*afflK* (7qy**!MM6) a22fc«fcltt-<D 
jfiffl©ii^a11~a33^LTl^o a11~a33 
**lWOH*fil*L11~L33t^*. dO^fyU^S 
fflil«a22li, H2©®Xd. a^H5~H7©IKa 
7 . a 8 iCJtJST*., 

[0 1 00] EM 5 it. HI 2©i®g606. 607© 
ffl«#l«*3Vr«lWBI?* f J x Sttfc© * 5 ICS 
cTt^o CCTtt, KW3©ffit±» H1 4©S^. H 

(s4D -7 * iwmmwm a 22 (7"ny7«ssiiSi©0ij* 

Wfa7fcJ:tfa8 :H5#H) ©-**»36LT, *© 
(s42) :*3 

Sh = (-L11- 2.0* L21-L31 + L13+ 2.0*L23 
+ L33) / 8.0 

Sv = (-L11- 2.0* L12— L13+L31+ 2.0*L32 
+ L33) / 8.0 

Sh £<fc*Me£A©a«xy5^iSja#Sv Sf-ft* 
(s43) *3 

Str= (Sh *Sh +Sv *Sv ) 1/2 
Dir=tan -1( Sv /Sh ) *180.0 /3. 14 

• • • Sv fcJrtfSh #£*»KiE©ffi£,!:3J§£ 
Dir= (2.0 * 3.14 + tan"1 (Sv /Sh ) ) *180.0 
/3. 14 

• • • Sv tfft©filT\ frOSh tfiE©fiI£<i:*ii£ 
Dir= (3.14+tan-1 (Sv /Sh ) ) * 180. 0/3. 14 

• • • Sh tfJkOfft&Sllft 

lc«l:y» S^Sli^©a^x->v'3MSStrfc<fetj : SigS 
x-yi/ftSDir^StULT. #©*x v 7lciM&. 
(s44) a11~a33©iSS©*T\ XV -a TV* 

*ft (xv^ftflttSil**fil) (Oi'r^lli'yv* 

^ 7-f^*iSffliiJ&a22fr6*T135 JS. -45J1©& 
<fi«©IURa11. a33©jSg§x<y-73JigStr11, Str33 

£±ib s t r £ m u «fc 5 icsta-r «. 

(s45) 7x-y7(s43) . (s44) T*»7cZO©iI^Iy 



*WWU TYESj ®J|ftlilllIlta7 . a 8 ©'>£<£: 

JOB (£86 0 9) fc&frU TNOj ©iS^l*;*©*^ 
(s46) 7-r;l/*i@JBIiig (a7 , a8 ) ©^^©SIS 

nmmzmiLtzfrZofrzvmu r yes j ©its 

t*ii^a7 . E^a8 tf£fclciy-7T'EV£*&LT 
H10©i&g408 C74ll9V>9Vm IONtU 

TNOj ©*£tt*fl>X^y7*lcjifc. 
(s47) 7-r;U^jSffliS« (a 7 , a 8 ) ©ffi£*l*j£L 
T. 7x-v7(s42) KM*. 

[0 10 1] HI 6li, H1 2©£i3imt«lBP2 (* 

©2) ©»ttiSQs#iii^Tv-riftB^HT-sy, zonm* 

^©ckdlc^oTUSo, 

(s5D *fflS©Hi©^Py^«ffH«^;l/-7, 

7a y ^MffBX d . a «t: *ti?ti<D7u y 7 WPS 
JgUffic, b (H2#P.S) £t$3£l,?, ^©Xx->7lc 
ittJ. 
(s52) 

x = d(i.j) -a(i.j+1) 
y 1 =c(i,j) -d(i.j) 
y2 = a(i.j+1) -b(i.j+1) 

0*7P-y7rtU^U»y 1 . y 2£»diLT* »Wf 
y TTcJlfc. &fc\ i . j . j + 1 U3B1$£liXtfJi 
?-*7Py7©S# (ff5iJS^) 
(s53) £©x, y 1 #&©*# 
I x | ^5.0 

I y i I ^5.0 

^©T-xyXKit^ TNOj ©H^li77 ll >7(s58) 

KitC. CCT TYES j t%2><Dit. ?i^±. 

Avjx* &7P y tmnwm. 7P * rtK!«il^©Ji^ 

(s54) d©x, y 1 #:*©&# 
I x | i I y 1 I +Th 

*3l7fc-r6^*33b^WBiLT. TYES j ©Jf^tt^©7x 
x-v7lCii^ TNOj ©H^(i7s7 1 v7(s56) fcitfc, 

tf2.0 ) CiT' TYES J tKZMt. ajtt» 

7p •> U^;l/g*^7P •> 7rt »J 
^7P7^«fft®JR^U-7 (a. b, c. d) ©H£ 

(s55) VtLts 7P>y7*#UA:iUS (ftf£L, 5.0 J-X 

t) muvvtobKhm (fc7=u 5.0WT) <fcyt 

±Z 1>7p ■> f«SjS^7";l/-7©©lit^r N urn 1 £ 
r 1 j 7i:W>^y^>hLTv 7xy7(s58) td 
t?„ Num1©fiJWffl« r 0j T£5„ 
(s56) C©x, y1tf*fl)*tt 
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I y 1 I ^ I x I +Th 

Tvyizm*-. tnoj <j)m%\t*7-v-7{stt) izmts, 

ZZ? TYES j DUIttv 7'P<>^rtU^;U 

jH?/U-7 (a. b, c, d) if£T-35£. 

(s57) Wth, JaytAMWt (fcfcU 5.0 « 

T) tf7Py**l*U'<JWI (fc/cU 5.0 WT) <fcy 

ti**L^Py^SHWI*^b-yo1H«*jS-rNuin2 

* Mj l&iMyt 'J*>hLT* *4>;i?97(Cil 

t>. Num2tf)«J}Mtt roj TS5„. 

(s58) ±IBx. y 2^0*# 

I x I 55.0 

I y 2 I ^5.0 

*£fcte»ET*tf£3fr*WRLT, HTES j 
(^©Xx^^Cji^ TNOj (7)«^liX7 : >>^'(s63) 

icitfe cct rvES j tKzmt. tm±. i^vii/M 

(s59) COx, y2ib^# 
I x I ^ I y 2 I +Th 

«lfcTfr£3MHWrLT» TYES j <0«^tt*OX 
x-y^lcii^ tnoj (Dm^tX^yzr^) izmts, 
Th (**yy7(s54) TJB^fcM?**. CCT* r YE 
Sj With, 7Py*«WU' , C;l/*tf7n 

y*WU^/USJ:yt>**^:?Pv**#iBiR?/U-:7 

(a, b. c. d) <D®£T:&Zo 
(s60) ±ia N urn 1 * r 1 j tclf'O? ht"5« 
(s61) dCDx, y2&$XD&ft 

I y 2 | £ | x | +Th 

Zffitctfr £ => A^JBlrLT, tyes j ©«*I43M)X 
x-y^lcji*, TNOj 0)t§£te*Tv7(s63) izmtS, 

z.zt° tyes j tftzm^ tm±s 7n»*fli^jb 

(a, b. c, d) 0«^?JB«. 
(s62) ±fBNum2£ Mj £l*<f>9iJ;C> hi"*. 

(s63) M*©T*T©7ny*«jWB*?'ji/- , 7 

(a, d, b. c) IcO^TO^KU^USx. y1. 
y 2*»fflLfc#£5fr*W»rLTv r yes j ©Jf^li 
StoDXxyXlcit*.. tnoj ©l§£ttXx-y7(s51) tc 

(s64) :*5£ 

BP2 = 1 0 0*Num1/ (Nun 1 + Num2) 

icfcy, EtsEitttfiiBP2 (*©2) ^gaj-r^o 

[0 10 2] COCIKttttflB P 2 (*©2) AWtf 
fBP2^68.0j 7Cly*/-fXjWJ 
SLfcl/^LT* H 1 2 ic^f cfc5lc, 7-</l/$y>? 

**frttrtc»*B«w)^p 7 * / -r XB*i©$&g£ & 
[0 10 3] 01 7(i, mi 8©i£*Sftttfil©waj«yi 



Kfctt*:?'P-y? (8X8IS) SgVTBWiBIWX 
6X6©^P'y?rtli«p11~p66^LTt^o * 

fc, pn~p66 ; en ; etioB^fii^Mii~M66«!:-r?.. 

[0 10 4] 01 8«U H1 2 0IE8W1MBP2 (* 
©3) ©Sffiffll^W^-rittWHTSByx *©F»3§li 
&©J:3U:&oTl>*. CilT-li* ^P-y^rtiS^U^ 

±, hi 7(D?c\v?piwm, mmm^ii^mi^o 

(s71) jfcffiSOX -O0)7'P->-?5-!tt^LT> *©Xf 

•yXtejtto 

(s72) 

cr = ( (6*1 M2 - (IM) 2) / (6* (6- 
1 ) ) ] V2 

K<fcy> w^tfTkWiRioeiijRflD^u-^ct (pn 

~p16, p21~p26, p31~p36, p41~p46, p51~ 
p56, p61~p66C<h) (Ommmmol ~a6 £gtbi_ 

(s73) c©ai ~a6 #r"CTHMi (mtfi.6 ) jjtf 

?S*fr£5#**JSrLT» f YES j 

■y^lcjl^ TNOj ©Ji^(i7.7 1 'y^(s75) tcJttJ. 

(s74) 7'P •> y -f XlCH* 2> ?'P "J *? <D®&*mt N 

Nm3(owmmit roj -?&z 0 

(s7S) 7p •? / < XtcttJl^at^P y ^<0H3S^ 
TNum4:& r i j fflt'TV^ijy V h LT, SOXt'; 
^(Ciltj. Num408J}IMli roj T£^„ 
(s76) ^H^+Wr^TCD^P -7 ^COl^T±laS* 
SMa1 ~a6 £gitiLfcfr£5fr£W»TL7\ r YES 
J ©H^li^WXx-y^lCji^ TNOj (Om-SltXT 
•>X(s71) (CM^>. 
(s77) 

BP2 = 1 00*Num3/ (Num3 + Num4) 

icj;y, d»mttiiBP2 (*©3) zn&tZo 

[0 10 5] CCD(£feI1ttt{SB P 2 (*0>3) A^J^lf 

tbp2^5oj ^fc-rif^i. •yuv'jjjxim 
**?wric»*an© -?n <y >? / -< >cn&4>»s«h 

[0 10 6] H1 8©^Cj:y^S?.BP26 , !)£^ 

[0107] zLoim-. mmis^mm^ hyui^n 

¥. SS*lRl©HiRPlcp)Cfil (fe) tfjtttT*7Py 

[0 10 8] H1 8©^5Stt, M^(p]©ia^8f 
icli) CI«LT^5 7P -y<7tfM1Ml<Plz ifOSJt© 
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M£?SST *JB**SHJ LTfc U . 7'P y VWmUkO) 
[0 10 9] «±©£B©KB?tt* 7k¥Aft©£&B 

« (-«) *ffli^fc«^©fiaaistt«. ^5«4Mi. m 

«xy vmsta zamwafr* 7 -r /u* 'J 

if*E LTSfctf. ctitnaiosratfTKTOiRife *tf 

■■AAOffSfiOM • *B«©«»B*fc*f LTtSI 

[0 110] j£iSftttffi©»liiffiJltt#-f Lt,£ 
7a-y?Ko^THft<r*#g1*ftl\ flfclfJQBBM 
*IW«f 4 7~ny*lci o£i>5J:9fctta 

7Py?ft*X6LTfc£i\ ABtf£gr«BB*ft 
»#©?□•> *©**Bi/»Tt»J:i.\i ■UROU^iWl© 
SB©B L l^SfrT'tt 7a y ? / -f 

(flla-tf a y *tt£4&S*lfclMJ«T©7n * *) © 

[0111] B¥flB**a3ffla©B£, £ft 
[01 12] iys?«iatta©^ toifsa 

«iyS«S (Hi 5*B) lcB^T7Py?*WB 
s©x » SflgBtt *W W* J: 9 ic LT * * l\ 

[0113] «ft, 7-f;U*U>y«aTtt*ft*¥» 
{fc7-frt>**J8^Ti/>*3b^ f6©¥j»<bS!)S©«5#a 
7-r/l/*'J>7#;£ (fc<!:^«>x-i'7 7 V7<;U^) * 

T> C©»BiBafrS»HBJS#*raoT^*fr£3fr 
*!l^ Cft^oT^ft^BStt^-r^aBBBB 
5N*7n y * / -<XT*25£ t LT7-<Jl/£ 'J >7*ff o 

[0 114] 01 71>S01 0©7Py?/-f7CBfc 
£BB?B^feftB#B. 0M.HBI 4 ©7.x y 7(s12) 

(DMmmiR. 09(oy'rxpitgi4cD«aj, 01 0© ri 
ysnWBttj ©BtMz«< ry^XpJtgftj ©fclBfti: 
*, 01 171M01 8©7Py?/'TXf*£«lBKflll'> 

[0 115] CtltliffiUU 01 171M01 8©7'Py 

HiyS^ittKJ:«i»S«MSttflDWII. EH 2(0 r- 
£»$HIj £ r«ggiy->-afij t©?7;ux*>7- 

KlC«fc*Xy5?RrBte©Btt. 01 6<07.7 1 y7(s53) 
, (s54) , (s56) . (s58) (sS9) . (s61) ©li^jStR 
ft if*, B17SSB1 0©7ny*y-fXBS»aicB 

[0 116] (fdflBi ) «»©B**Sft*7ny** 
Lft0^©7'p y * j 4 xzimt sbbbb 

BBfc33l^7\ ffiEB«£*©ffi«»ttffl*» SIES7 
Dy^OBBBBOU^McB^TidM&SlElSBttll 
ttK7ny*©«ff«*toifi«»ttfiI*» S 
B*SB#©«aBS© U^0HcB-5^T*i&*ifi»» 



ttum^ift^ tae«isi»»©in*©u^iu*. bec 

jU*'JV7#S£*B*.fc, c£*£tt&r£Bft»B 
SB. 

WMB2) tilEl£«ftttfltli#8«u MEl&Mttttft 
*, 7Py*«WBBH0U'W»> SJtfSRBfHn 
B£|l3i;7Py*©7'Py7rtBBIl8©U'^UMfcg-2 

i>t*46^. 3 t*itft£-r*ttE 1 Ett©BBBB£ 

So 

(ttE3) tiJE7Py*rtBB£LTs BE7p**« 
ftB£©M£fl£*ft^*, C£*B«£T*ttE2E 

(1MB 4) BulBl£^14»ai#IS(i, SulB7Py7*ff 
U^F^© U^lSfc J:tftf(ia7P y * ABBB © 

1tttffi*#»*» di:*1fglti:-r^fifIB2*fcli«iB3 
EB«>BBU»nL 

(ttE5) «E£&£ttffiii¥&& buIB7p y*«ff 
HitF^© U^UBtf b3E7p y •? rtBS^© l^ybM <fc 
y«e»**l>«*©BB»ffi«i:» ME^Py^UMMHIS 
?£<D U^l/gtf buE7p y *rtBBB© U^UM <fc »J «, 
'J^^t^©il^3^^£;St<!:©*'J^P«^^:S^T^ tulB 
JE«Bttfil**i6*» Zt*®Wit?zme2ZTclttt 
E3Ett©Bftffi3BB. 

(«E6) 89IBJ2»Httt]|lli¥auts tuIB7Py^«W 
BBB©^bB£BK7ny*rtB«B©U'<;l'B4: 
omWik A©STWJ6ft^SJt©L^A:;UKii^SK. 

T^*»*©*, cne©u^;uM[cs^<j£^i4fii 

(«IB7) MIBJ£^tt»liS#IS:i*, tuIS£i§E£14fii* 
«465<ht©^il^*, 0jgF^©U^UMtcS^T 
Ct*»Bfr*«IB17bB«IB6Ett©B 

(«K8) tljfBl£«1f14Sai#Sli. HulB<IffliS«©S 
KKBU »17*Py>©7Py'9rtBB^ ^K7a 
y f (cBSSr 331 2 7P y ^ ©7p y <7 mbjr t 11- 
U^Ui^ft-S^ii'&lcti. cn5©7Py?F*9ilS© 
ISBWn, Cfc*f«8tr*f*E7EB©B«J!« 
gBo 

(«E9) B5EE^tt»aj#Sli, ntEBBBB©B 
JRlcRlL, 'i>ft< tt>8uE7Py?SWB^©U^U 
Mfc«ttf huE7p y ^rtB^F^U^l/Mft^tlcm^ 
fiJ-X±©^l;:ti, Cti6©U^;UB©B£7c?S%7 r 
P y ->^ii^ted;i>-7D y * AB*©B*BttT*» 
Ct*B«i:r««E7EB©BBWi»B. 

(«E1 0) SuEjfifil^ttmaj^lSW. ftEiSBBX© 
=«««ffli:, UEBI!i»»©BB©a«iy5^i«t 
©'J>ft<i:t-^lc»^T. SKB^rox-yi/'pTtfett 
l=»«W)i9Eat«Bttffl**»*» Jl<t:*^a<!:-r3« 
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(«ib 1 1 ) buIB7 -r iv* v yy^mts lutein -y ❖ 

^l9El£ltmtfi&lcS-J<lrHNHI(cffKEr«. E 
t«M»tr*«C17S5WB1 Oi3tg©H®fll3I£ 

Mo 

wjei 2) MMaaicjiu. £8©HXfr£&* 

7p «y *HMirw» LfcBB©7P v*? J-4 xzmt 

zwwimjss&tissvT. mmmmam^wt\ mm 

^KC»^T3M6, KHB7P v *©i*ff»#©ifi{m 
ttfl*. SR«lll»5M)a«iBJI6©U^;Wc»^T* 

(«E1 3) BftWBBtfS&STtiy L 
fcB«©7P <y * /-f XSfiJtT * fc»©7"P 

46. i*E7~Pv*©^»»©ifi«1*tt«*, 

U^Wc«"5^T*i6, BuIB&ftSBtf 
©i!ig<DU^./l/£s MiBJSteE^ttfitfccttftuiBjfi^lt 

*fc46©ti©?**» ct*W«i:r*ilfWBlffl^P 
[0 117] 

[fmonjR] c©*9u:» im^(oi£JsE 

T\ x •> vHc&f 5 BTjlfcBBfclftih-r 5 C t 

So 

[0 118] i!©)£^i|ft4fil3b s eS>f^iS^tM^6^S 

[0 119] *fc» Ii<§£#<D£iiiE&tifelI£. ?P7* 

©T, SKj£«ft14©**B*B46* 21 £ tfTtS. 
[0 12 0] £fc, BX©L'^l*(CB^TJ&«Wtt 

©Bi8fb£0 S C £ tfTS So 
[0121] *fcs 7"P v**JHS#©BJlHc»*Lfc 
7n-y*rtB«©^MMMl£* 7ntf*«IMMM>3 
Rflft©B«x y S^ftt t KI^Ti » S^TIBtt GB 

wttt) ly^typy^y-rxi© 

[0 12 2] *fc % 7Py^«»»4M)ififlMtttffltL 
Tfc*M.tt«Jra»©B»©x v S?Rri6tt*IWJ U 

B©/*XRrifett**SK::9U&*c£fc*y. ir^, 



./ -fX©^-f *i?%>£^7p •> ( U*W¥S 

SO ^©Btkft7*/U*y>?M*Bfr , r*cfc*l!l 
itLTVS©T% Stli^lb?ffi<' t k*>lz?Q y 
x&-x©s»£5H©*g«ft«H z z. t # 

5o 

[0 12 3] tit. 7ny94OTHB©BXB©£CB 
«©M»6^|ftIBffilSS#1tfiU:©«^tctt, 1KBBB 
*» BEWCBBBtlOSE^fcfcBrKBBBffifcli 

xxr«©?« 7ny*/*X£fyje**ifc7ny*« 

[HI] *»«©» 7UV*)b\ SflLfc»5-'f*- 
5>B«**©7Py*/*X*l*aLTfrSttWjT*£ 

*©*«iiia*sn»sH7f*«. 

[H2] *38W©. B«ip© (8X8) B*©7~Py* 
S¥£7*P * ❖HWBBtOBttSS-rKWHT**. 

[03] Hiicfewa^py^y-fxiftaaa 

[H4] *56W©» EI3fl)/£«#1iflBP 1<D*tlifflS 
[05] *£&©* H3©ifl*§2 0 4~2 0 6&£©x 

y s^rBttttajfe *tf 7 -r /u* u >?©an (7p •> * 

[06] *&$©* 03©S12 0 4~2 0 6&£'©X 

< tb Lit 7p » * «^©«<j) m 

[H7] *fg^<D, 03©j§li2O4~2O6S<!:(DX 

•> i>~Rl^1f ^aifc J:l?7 -r U V^©1» (7p y ^ 
SHMcfcESr *x y -7©«U) *axrBtWHT**. 

[H8] **W©, H3©7-f;WJV^»31#«H*S 
r^UTSSo 

[H9] *HBfl©> B1 lcteltS7'P'y^y-<XI^S5a 
S#li©«iS (*©2) *Sfl»BHTa5*. 
[Hi 0] **W©s H1 icfe^7n-y^y-<xm56 

ias#i«©as (*©3) *wT«wht**. 

[011] *»W©» PC6\ *5-'f>— ^B«** 
©7P -y <7 ./-rx*** LT^SBS-T « t * ©£*» 

[HI 2] *58B^<d, HI 1 K33tt*7P'y?y'-fXI» 
Sffll#H©«»*Sni.WBT* *. 
[HI 3] *£IH©. HI 2©j£feE#14ffiBP2 (*© 

1) ©Bti]«n¥M«^rRliaH?«%. 

[H1 4] *3S^(D. H1 5fflX'y5;aBtt*dl«HWc 
SI*«BBl!fM*ttrB*Hr?&«. 
[HI 5] *BW©» HI 2©?^6 0 6. 6 0 7©M. 

a#H*sn»wHT» *. 

[HI 6] *BQ©. HI 2©ffitt»ttflBP2 (*© 

2) ©na.«ra¥M«^-rwsHTS«. 

[HI 7] *«B^<D. HI 8C0EJSE#ttfil©gaJSaSlc 
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1 0 2 




[01 8] *HB^Os HI 2<0l£i§mi4filBP2 (=t(D 


1 1 0 


PC OVfcfa-*) 


3) (onmvm^m^tsmmT^o 


1 1 1 




[019] *»W©, ffiSiii^^n^titco^TO). 


1 2 0 






1 2 1 






1 2 2 




^;bSJt*<l:. ^n<DU®«g (*<D1) «3xm^H 


1 2 3 






1 2 4 




[Hi 2 0] :$3PJ]tfX ^gfcOS&^tl^tlkOl^TCD* 


5 0 0 






50 1 






502 






5 1 0 


PC (nVfcTa-SO 




5 1 1 






5 1 2 


cttttttiiaittiiess 


1 oo : T*-vTiH» 


5 1 3 




10 1: /\y<f- t— £ 


5 1 4 




[01] 




[02] 



DM**) (8X8) ffl*fl>?ny*l*fc?n?$*JWH*fca)Mtt 




dn b 12 d 12 bi3 d 13 
in \ ai2 J C12I ai3 j C13I 
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